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ABSTRACT 


LoS Sa OES Ect RHEE: AEM EHS 


BE DI 

THE PURPOSE OF THI SE OF THIS DI Le VERIFY THE DATA IN 
ROM ALL ROORESS NE Out TRAP 

wen WRITTEN INTO (ERREP Fai, l7see 


WouLo BEY BE IF A TP seLECTED auton TS D sorFaet AooRESS 


THIS PROGRAM RESERVES THE RIGHT T ALL 


0 USE 
OF THE FIRST 4K EXCEPT WHERE SOOTSTRAP LOADER 
AND LOADER RESIDE. 


LOADING PROCEDURE 
MAY BE LOADED LIKE ANY OTHER PROGRAM 


APE BY THE 


STARTING PROCEDURE 
CONTROL SWITCH SETTINGS 


SWITCH 00 ERED INDICATES ONLY FIRST 128 


NO 128. WORDS 
BRE 10 BE CHECKED IN MICH CASE 


EN RUNING ON 8 1B, BME7aNC, BMB73YD OR BMB73YF, 256 WORDS 


STARTING ADDRESS 
STARTING ADDRESS 000200 
OPERATOR ACTION 


FOR NORMAL OPERATION (WITHOUT EXTENDED 128 WORDS) 
3° Soe SS ITcHeS Re PER wir AL TCHE ) 
¢ Z “brats cTaRt Hei iS RON Se. 
4. DEVICE VERSION. 

1S STARTED FOR THE FIRST TIME THE FOLLOWING 


ATRDERS1 1 DOBMDF 
nate veks ton 
86G73-Y 


THE OPERATOR MILL THEN tg A THE VERSION BEING RUN. 
BMB73-Y# IS ANY NON-STANDARD VERSION. 
NOTE: PROGRAM TWO MUST BE RUN FIRST. 
" N792-YA, MR 
TSTRAP ROM 
YD KLiO (PDP-11) TRAP ( (17)) 
Bea «HEIR (Poet Se GROTETRE A VERON gtuz} 
S. THEN TYPE IN NUMBER OF PROGRAM TO BE RUN (NORMALLY PROGRAM 1 AND 4) 
IF YOU WISH TO TEST THE EXTENDED 128. WORDS THIS IS THE 


PROCEDURE : 
(NOT NEEDED FOR NORMAL TESTING OF BM873YB, BNB73YC, BME73YD, OR BMB73YF) 
1 ee ee 


SI FLT ERLE SH OD SINGLE CYCLE SH UP 
RUN PROGRAM 2 FOR ONE PASS. 


PROGRAM MAY 2 
VISUAL INSPECTION OF EXTENDED DUMP 
IS YOUR RESPONSIBILITY. THAT DATA WAS 
PLACED INTO SOFTWARE TABLE FOR TEST COMPARISON. 


11-08 ,M792-YH 





OPERATING PROCEDURE 

SHITCH SETTINGS (APPLICABLE IN ALL PROGRAMS) 
SWIS = 1 OR UP ... HALT ON ERROR 

SW14 = 1 OR UP ... LOOP ON TEST 

SW13 = 1 OR UP ... INHIBIT ERROR PRINT OUT 


.- INHIBIT ALL PRINT OUT/ BELL ON ERROR. 

»»+ INSTEAD OF EXERCISING EACH ADDRESS 10X DO IT ix. 
. LOOP WITH CURRENT ADDRESS 
- GOTO BEGINNING OF CURRENT PROGRAM ON ERROR 








ERROR RECOVERY 

1. Pathe he & TQ aie V ERROR FROM GOING ? — 
2. Se ee Lae Bt Tuts RROR. D 
BR Baha pease Pm OU 

3. NOW THE PROGRAM IS RUNNING AND YOU MAY SCOPE IT. 
RESTRICTIONS 

STARTING RESTRICTIONS 

SEE SECTION 4. 


OPERATING RESTRICTIONS 


IF YOU WI lot ah Ree 
YOU MUST TART AS PER SECTION 4 AND 


Tar AIGaT SBOP, Beit we 


YOU MAY NOT ALTER THE SOFTWARE MAP UNLESS-- 
ate YOU KNOW WHAT YOU ARE DOING ditt 


THE ROM ADDRESS MUST START AT 173000 AND BE AT LEAST 
128 WORDS LONG. (256 FOR THE BM873YB, BMB73YC, BM873YD, OR BM873YF) 


MISCELLANEOUS 
EXECUTION TIME 
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ELECTRICAL PREQUISITES (HARDWARE) 

THIS OPTION MUST BE ON THE CPU SIDE OF ANY BUS BUFFERS. 
NPR ARE NOT PERMITTED DURING THE POWER UP TRAP 
SEQUENCE. 


IF FURTHER INFORMATION IS NEEDED 


ROTE, THE BIAGRTIC RUNNING UT THOUT ANY Tere eee FROM 


THE USER HAS NO WAY OF CHECKING THE PRESENTS OF T 
“ACLO” AND “DCLO” SIGNALS ON THE OPTION. 
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JMP @#RESTRT ;JUMP TO STARTING ADDRESS OF PROGRAM 
-SBTTL BASIC DEFINITIONS 
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STACK= 
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INSTRUCTIONS 
T) ##SCOPE ## 


TEMULATOR TRAP (EMT) ##ERROR## 


'TTY PRINTER VECTOR 
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-SBTTL COMMON TAGS 
;¥THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 

PROGRAM. 


a ee er 
$-—= > = b= &— b2 & = bs b= pb 


;LOGICAL END OF PROGRAM 
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;START OF COMMON TAGS 
;CONTAINS PASS COUNT 
;CONTAINS THE TEST NUMBER 
;CONTAINS ERROR 


OOO000-OO000000 


PcEEEE EEL ree 
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3 TTY KBO mere 

; TTY PRINTER STATUS REG. 

; TTY PRINTER Ag tt REG. 

:CON NULL CHARACTER FOR FILLS 

CONTAINS # OF FILLER CHARACTERS REQUIRED 
sINSERT FILL CHARS. AFTER A “LINE FEED™ 
TEEN AVAILABLE” FLAG (BIT<07>=0=YES) 


;CARRIAGE RETURN 
;LINE FEED 
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.S8TTL ERROR POINTER TABLE 

HEROTEL: IF SITEMB : 0 THe ONLY Pent TheNt AIS (SERRPC) , 

; : EACH ITEM IN THE CONTAINS 4 POINTERS EXPLAINED AS FOLLOMS: 
;POI 19 THE ERROR MESSAGE 

‘POINTS TO THE DATA HEADER 


as rt te rt wat AL tT be 


; DATA 
;POINTS T DATA FORMAT 


2 b= b= b= 0 0 > b= + b+ O- 9 6 -= O 2 BD ps & 2 pe Be 


wAE 


;ERROR TABLE ITEM FOR ERROR MESSAGE 0 
EMI Pues READ DATA COMPARISON ERROR” 


BTL 
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s# 
;# PRINT ALL NUMERIC DATA IN OCTAL 
;ERROR TABLE ITEM FOR ERROR MESSAGE 1 

;"WRITTING ROM FAILED TO TRAP” 
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>= 0 be 
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DS ;PRINT ALL NUMERIC DATA IN OCTAL. 
;ERROR TABLE ITEM FOR ERROR MESSAGE 2 
EM3 ;"UNEXPECTED TRAP WHILE READING ROM” 
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;ERROR TABLE ITEM FOR ERROR MESSAGE 3 
EM4 ;"FATAL TRAP. ROM PC ON STACK.” 
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; ITERATION COUNT. 
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;#THIS PROGRAM ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
; BPACKAGE (MAINDEC-11-DZQAC-Al). 
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TRUCTION 
- IT TRANSFERS TO ADORESS 


DICATED LOCATION 


ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1 


RESTART MODULE M873. 
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OWING ROMS: 


OR PC11 
ERROR INDICATOR/TEST FLAG 


RANSFER TO NEXT ROUTINE 


WORD 
READ 
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SET BOINTER TO PARAMETER LIST 


;PROCESSOR SWITCH REGISTER 
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;DEV 


TARTING LOCATION FOR THE RK11 CONTROLLER 
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WORD § 
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OCR OR CHROMED EM eMem 


422 177570 
;NOTE 


001424 173000 
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001420 013707 
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001426 





T_TIME. 


TO MEMORY OF DATA 
T BR INSTRUCTION 


PARAMETER LIST 
FIRST TIME 

T T IN RO 
FH 


COUNT REGISTER 
AD COMMAND 


ISSUE COMMAND TO DEVICE 
VICE WORD COUNT ADDRESS 
DONE FLAG 


WORLD 


COMMAND TO DEVICE 


T 10 -1 
;SKIP TWO 
: SKIP 


AIN 


; THEN OBTRIN LARGE WORD COUNT 
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ACTUAL T 
POIN 


; THEN GET DEVICE WORD/BYTE COUNT ADDRES 


SAND TRANSFER TO FOLLOWING INSTRUCTION 


;SKIP_TWO 
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HECEP OVER BRANCH INSTRUCTION 
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ABLE 
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1H IS ae Percent PC11 hee TAPE CONTROLLER 
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TABLE: sCOMPARE WORD NOT A COMMAND 
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*READ+ILBS+END FLAG 
ARE ON OFFSET IN DIODES FOR LINE 1 


ABE Goad fell ;BOORESE OF BEGINNING OF BOOTSTRAP. 


; PRIORITY 


THIS 18 7H IS THE allies ROOBED DEV THE CASSETTE DEVICE #0 
DEVICE NUMBER O IN RY 
seer: MOV 3177500, RO ;GET DEVICE ADOTESS 


RESTRT: RESET s ISSUE RESET INSTRUCTION 
RY, ORO LOAD DEVICE WITH UNIT NUMBER 
MOV STABLE,R1 GET FUNNY TABLE OF INSTRUCTIONS 


MOV #375,Re or es Saag 


nove, Ch (Ris? 30 TORO” DEVICE REGISTE REGISTER Ort COMMAND 


rE, 3R0 HAS COMMAND COMPLETED 
e Eg L NO WAIT 

al LE NEGATIVES GET CONRENS 
MOVE “2 ¢RO) , @R2 steel sedge 


DONE: ee Ray Gevice ERRORS 


BR Ie ne one oe MOONS AND TRANSFER ADDRESS 
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#160000, R1 ‘ten SET UP MEMORY TEs TEST LIMITS 


;AND SET UP POINTER TO TIMEOUT LOCATION 
;AND SET UP VECTOR TO RETURN TO NEXT 


pope OB STACK POINTER 


FOR END OF MEMORY 
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, T UNIT 0 
ENTRY TO SELECT ALL UNI 
;SET POINTER TO PARAMETE 
;SET POSITION BIT 
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#-1,6(RO);LOAD FRAME COUNT 
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a & 
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RP11B: 
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pueel Bos Tavs 
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ey memes ieee 
EPSEREEUOD BeReBEESRPE ORE RE RERERE ar 


ye ape A SAP a AA I HR I I PR I Re 


2 es Bees 
sc CLUES (LL 


TaN WNT aN Ne ERE 4 


= 
S. Haseseeeree: 


ee eee ee we aT = | 


AGAIN 


CLR 
: 
MOV 
BIS 
BIT 
a 
rh 
BEQ 
CMP 
BNE 
CLR 
TAPE DEVICE 
ve 
rs 
s 
MOV 
BIT 
BEQ 
it 
BIT 
BEG 
RESET 


IN CONTROL REG. 


1 
TA 


JMP (R3) ;ERROR RETURN 
IS THE STARTING ADDRESS FOR PC11 PAPER TAP 
#KLCS,R4; 08 


: ‘THIS 
wes irsg ey ih 


; THI 


002506 00113 ;173506 000113 


M0e 
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OOO443 ;173514 OO0443 BR CKDEV ;AND TRANSFER TO READER 


a 


;READ +ILBS 
;READ+ILBS+END FLAG 
TING aes re FOR THE west TE D 


;SELECT UNIT 0 
@¥CSW,R4; SELECT UNITS 


| coeell tel 


cas ose 


BERERR ERE dato ad Ry 


RY 
aa 
#TACS,RO;GET CONTROL REG. 


— 
i 


R4, (RO) ;SELECT UNIT 
#TABLE, RI 


#375,R2 ;LOAD TRANSFER COUNTER 


(R1)+,R3;LOAD COMPARATOR 
eR (RO) ;LOAD COMMAND 


2 


Or--OoO 
gue 
nS 
Orr~O 


= 


000375 ; 


— 
furu 
fuoru 
— 
=> 


p= 0 bs 
zee 


[eel meee 
oe 
ewe 

ta 


B 
aos 2 30 Snre a 


ee 
= 
3 


a 


692 
693 
694 
695 
696 
697 
698 
699 
700 
701 
702 
703 
704 
705 
706 
i 


& 


;GET ANOTHER BYTE 

sANY ERROR? 

; YES RETRY 
COMPARE 

IT MUST BE 240 


NNN 
MO 
: 
: 


ADDRESS 


sAgeRIe a9zR 


— 
3 
GJ) 
ee 


ewe we we weeesweswe 
pat hs bo RB Ps Rm Be 
"BS 
2 So 
—_— 
wy 


ERROR: 


IS THE STARTING ROORERE bd FOR THE PC11 CONTR 
PC1LI: RY 


CKDEV: RESET 
MOV 


— 
Tw 


a OE 
Sea 
3 


Oro 
NB 


oO 
_— 
— 


es 


#160000,R1;SET UP MEMORY TEST LI 
MOV #6,R2  ;SET UP POINTER TO TIMEO 
MOV #340, (R2);SET UP VECTOR TO RETUR 


URES SESEPERS 


SSSaS SSS 
ea 
: om 
So 
-_ 
BS 
or 
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F OF 
FG Bee 
AND STORE IN ITSELF 


START DEVICE 


WAIT 


LOAD UP STACK POINTER 
(R2);SAVE THE DATA 


5 


7a 


Soil 5) SgeyaeanaaaaaanonanY 


NUIMIUIMMNMUIMNNMMNUMUMNNUMMNWNUINUILILIUIL? 


-(R2) 
SP 
RY, -(R1) 
SP'RI 
1’ (R1) 

i 
T 


OE 4 8k ak Ok 4 4 4 8 4 8h 4k 4 4 0 0 4 


Ge ESEEHCE 5S St socscs se sescenpenpeeneeninTe 


: SSGSGESESEERERESESEERESEEEES 
: ee ee ee ee eee ee ee lon lonion bon lon! 


PRPReR Reece eee eee Reee eee 


Se SNE Te 
RAR RARMN ASR op ppbiBepreremennnmeNRere neers b 


—— ee I NEE EN I ge a 


i 


_ Ee SSN 
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Mrré FOLLOWING 1900 LOCATI 
A REPRODUCTION oF THE ROR PROGR on 
me ae es Pee 
HERE FOR COMPARISON a 

TING 8 RESS FOR BOOT 

DESIGNED F 


is ae 


: 
; 


Tega 


: 
ro a 


oe 


;PROCESSOR SWITCH REGISTER 


RF 11 
SET Onn nigR TO TER LISTS 
ICE ROUTINE 
; DEVI WORD GOUNT ADDRESS 

; DEVI READ INSTRUCTION 


RK11 CONTROLLER 


RTO SERVICE ROUTINE 


WORD COUNT eine 
DEVICE READ INSTRUCTI 


THIS 18 $8 TARTING LOCATION. IT TRANSFERS TO ADDRESS 
5 173020 01 013707 ifonen. Rep Th Te _ eOT6 in INDICATED LOCATION 


NOTE rites Bi AND 773224 ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1 
THIS IS T R UP beads RE DEVICE 
173000 ares ron Hi MORO REL "ADDRESS OF FIRST LOCATON IN ROM 
3173026 000340 STATUS LEVEL 


iTuts IS THE STARTING soon FOR TC11 (DECTAPE) CONTROLLER. 
of ‘BRO INTER TO PARAMETER LIST 


TO FIRST ROUTINE 
- WORD L779 ; DEVICE COUNT ADRESS 
«WORD 4 ;FIND PREVIOUS BLOCK me 

-WORD 190000 i Heep p> DONE INDICA 

-WORD 24000 ERROR IND! CATOR/ TEST FLAG 


iy 
ze 
3 


os 
oe 
780 
rae 
re 
A 
787 
= 
E 
E 
803 


2 = be be Oh he ee 
WONMUICWI--O 


BRRRIERES 








CO3 
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poe 








; THEN TRANSFER TO NEXT ROUTINE 
DEVICE READ COMMAND 


SERVICE RTN 
COMMAND 


a ROUTINE 


ee 


a 


- 


aha 


: eft ES 


x<- 
= 


cee 
RRP RRRPrreR 


od OF Oh md of 4 9 wo wh 
oH OH CRED ECHR OH OH EMER EM ODED 


—— 


ART LOCAT 
R 


ES 
“WORD 
WORD S 


ITHIS I 
ll: 


i TS THE TAPE DEVICE 


COMMAND TO DEVICE 


COMPLETION 


T TO -1 
P DONE FLAG 
TO FOLLOWING INSTRUCTION 
1 DISK CONTROLLERS 


N 
I 


T 2" FOR ERROR 


fh 
THEN SKI 


AND 

AND 
WAIT FOR 
a0 
ete 

» T 


HTMEN GET DEVICE MORG/EYTE COUNT ADORES 


SERV 
GET 

{SKIP 
RESET 


’ 

9 

' ; 
+ ; 
Ri; 
T ; 
+ i] 
+,-(R1) ; 
’ 

’ 


I the 


¢ F 
] eo 
OU SAU CRARREY 


Scalp Retin Dace Meee eee Reeen Meet Roe oe Rote oe oe noe kor) 





ed nd Od eg db od ed ed EE 


fm mee Manes Roden Soatie Ince Kaen Ree Rte, eek eee Soe oe ioe | 


segeaacneaaed 


TARTING ADDRESS F 
;SET UP 
Psa day 
Device 


‘ford 6 


MOV PC, R2 
BR OTHER 


S IS THE 


THI 
il 


ORMS THE ACTUAL TRANSFER TO MEMORY OF DATA 


RST _ TIME. 
RUCTION 


IST IN RO 


t 


NS 
SOBTAIN DEVICE WORD COUNT ADDRESS 
;THEN OBTAIN LARGE WORD COUNT 


e 

ee 
See 
aes 
bina 


MOV 2(R2),R1 


MOV #-1000, aR! 


- Wii inieiere see eee ee SMT ORE ET TET PSA LL 





Z 
S 


ii: & ee 


“82 Boe g5g55 


Ss 
e 
e 
891 
Es 
e 
836 
5 
e 
: 


OOOO 0OWW 
OO be bs ho ee 
WONMOUCWwrue-O 


RREBRES IS CERES 


SECCOnines Fi 


: 
: 


53 
a5 
o-- 

-~ 


o~ 
er oe on en ag 


oS 


2 


Or-OO 
Ue 
RY 
arn 


3 


> 
Pah 
ruru 
_—e 
— -_ 
Oo 


S58 


RE 


ee 


oer 


wewews 
+ = hs ps 


a J 1s 


wewewewee 
BA fe Ba bs = pee 


_— a pa 


be 
> 
fruro 
ca oe 
as 


b--o— 
oe 
x= 

oO 


: 


ara 


bh ba Bs bo +b = b= Bh Fe Be Os Bs ob bs bs eo te b= Bs 


= 
Oo 
Re 
be 
Tw 


003 
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MOV @RO, -( T COMMAND TO DEVICE 


Ri) 
T: 
omer: Er iste ae 
re 1 Error ‘TaN! 
AND TRANSFER TO ZERO 
THIS IS THE STARTING ADDRESS FOR THE PC11 PAPER TAPE CONTROLLER 
mis MOV #177560,R4 ;OBTAIN DEVICE ADDRESS 
BR CKDEV AND TRANSFER TO READER SERVICE ROUTINE 


smaE."S BeBe DEVICE COMMAND TABLE. 
; 5 
ee 


; ILBS+RWD 
: FORWARD BLOCK+G0 
: READ+G0 
READS ILES+END 

READ#IL FLAG 

ON OFFSET in DIODES FOR LINE 1 
THIS “8 AN ADDITIONAL POWER VECTOR ADDRESS 
“tend 


REQUI 
pay OF 


‘PRIORITY LEVEL 7 


THIS 18 7H IS THE em et a Le Neen Fe bevice #0 


foot: NOV #177500, RO ;GET DEVICE ADDTESS 

RESTRT: RESET ae 
MOV #TABLE,R1 
MOV #375,R2 


TION 
if DEVI EAH ON UNIT NUMBER 
;GET FUNNY TABLE OF INSTRUCTIONS 
;AND LOAD UP TRANSFER COUNTER 


; THE LOAD 


TOR 
;LOAD DEVI GISTER WITH COMMAND 
; HAS sl COMPLETED 


nove RB. 
aii 1s 
me THN THERM. sopness, cr 


MOVE 2(RO),@R2 ;AND STORE DATA AWAY 


BR LOOPe ;G0 GET ANOTHER BYTE 
er gry Resrer in Paes ERRORS 


ress AND TRANSFER ADDRESS 
, OR2 be mer 
PERE Wis AN ERROR 
TE AND ERROR FOR BULK STORAGE 


we. IS THE STARTING Locarzon FOR THE PC11 CONTROLLER 
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patty paentee’y 1-OCT-75 09:30 PAGE 21 


: 
at 


173312 0 PCll: MOV #177550,R4 ;LOAD DEVICE ADDRESS 
eth Btcas ; 


HHHEN SET UP renORY TEST LIMITS 


;AND SET UP POINTER TO TIMEOUT LOCATION 
;AND SET UP VECTOR TO RETURN TO NEXT 


i=) 
— 
_— 
rm 
wo 


a 
~ 
tf 


‘REDE BB 
LORD UP STACK POINTER 
3 AND ‘A FOR MEMORY 


oO 

i en ee 
o 
= 
om = 
tu + ~ 
rr OO 
-— bs be 
o —-O 
oe od P= b= 
-- po = 

rs ete 


i 
Re 


;HAS BRANCH OFFSET BEEN STORED 


an 
g 


: 


Renee 


CSO Oe SO Owe weet Cte esteee 
b= b= b= b— b+ & + B= 9 b= 0 — bs b— b= 9 Hp = bo one 


See guie: 


YES, ALL Dove 
‘T TRANSFER TO RTN 


8 
Tw 


z 


BR 
a Ste 
— 
mm 


mas 
Riis, 
Daas 
233 
StaR 


se wewswewe 


60 et ees ever erereewebenereecsenasererenen 3 


COPYRIGHT 1975, DIGITAL EQUIPMENT CORP., MAYNARD,MASS. 01754 


Oa ca lk 
STI Sr Sei Mine DETR 
SLEEP RMB Ese 


eo he NO RE IBILITY FOR THE OR 
if ILITY Ee ON EQUI WHICH 


VERSION 01 
STUART WECKER 01/22/75 


DZBMOF 
Ee 
9393 
940 
a2 
343 
S44 
Sus 
au? 
a5 
350 
951 
9S2 
953 
34 
9ss 
ee 
958 
9s9 
960 
961 
962 
963 
964 
965 
966 
967 
368 
963 
970 
971 
97e 
973 
974 
375 
79 
978 
979 
380 
961 
982 
983 
984 
98S 
98E 
987 
268 
990 
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il ERROR POINTER TABLE 
CORPUTER NETWORK FECILOTIES 


DOWN-LINE LOADING PROGRAM 


4 


MEMORY FROM DATA SENT OVER 


Sous DOCH Boe eM, t! “THe PRLPRRY BOOT ONLY 
GEOS, SINGLE BLOCK, SERDORRY BOOT HIGH 


CURRENT VERSION DDCMP: 3.0 - MAY 7,1974 

THE BOOTSTRAP MESSAGES ARE OF THE FORM: 

SYN, SYN, OLE, CNT,F,S,FILL,FILL,ADDOR,CRC1,DATA, CRC2 
ALL ITEMS ARE 8-BITS LONG UNLESS OTHERWISE SPECIFIED 


BLE-THE Boor HEADER ChARAcTER-OtTAL S20” 


CNT-THE 14-8 LD-LENGTH OF DATA FIELD 
F-THE ae BITCLINK C 


Bee, rs 


CRC1-THE 16-BIT CRC-16 THROUGH ADDR 
DATA-THE BOOT DATA AS rocLoMSe 


ONLY THE FOUL ING CODES ARE USED BY THE 


ge og Sea oe 
oS comes ee 


oe 10.10; 


FRE er BIT 3 ey IY ae BIHE DATA FIELD ONLY 


OPTION SWITCHES: 


UE nat aes 
’ 


REGISTER DEFINITIONS 
;BLOCK LOAD ADDR 


Pisinis Pinsent ttt 


~*~ -= b-- b— B = &  P -  =  2 


me 
OOOVMMOOOO00 
bb 0 bo he ee 


WONMUT£CWre-O 


wewe SPSS SE SS SS SE SSE SESE SESE SOS OS SS SESE SS SESE SEE SESE SESS SE SE SFE OEE OEE SE SESE OE OES OS Oe OE) os Oe we we 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
| 
1 
1 


F552 SGRIRR ERNE SEO NPR 


r 
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Chae COUN 


Br OCK 
: . TEMP 
‘LOCATION COUNTER 
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o- 2b 


3 


SGRALOR OSES RESTO S Ja Io SIN OSCE TORS DOR URA TDN R Se aA 


Rimi: | Lee 


i STATION ADOR 
ITCH REGISTER ADDR 
TER 


DLE 
"De sce Aree Tye -Adut he 
: TACK-4: NP POR ORE CAL CHLA 
: START OF BOOT PROGRAM 


TARTI-DEVICE UNIT O-NORMAL CONFIGURATION 
eased SWITCH REG AS DEVICE DISPLACEMENT 
-E. #0-0, 81-10, #e- 


{rhe A son Me TO RO 


His cys, en MGT, ETC 
eH ~ 


b= b> = be pe 
oO a2 


MOV #17776, SP 


FIND THE DU-11 IN THE FLOATING ADDRESS SPACE 


PC NT PC 
BEV TAB-. ,R2 DEVICE TABLE ADDR 


; TRAP PS ADOR 


Tate noe. 9 mee 4 
Has Bib ok 


$33 Device THERE 
Greece 
fearelt ssa 
iT T FOR DONE 
: TEST ITCH REG USE 


ce SEES 


ie 
ameae 2 83 


So 
Re 
oe 
-OM~ 
ee @ewe Oe ee OS Oe Se Se OF Sees Sees ee Stee eewe 
at 
ROM 
ps bas 
—O— 
“ 
wm 
— 


HRA ZBBS 


PBR 
ae 
ee 


= 
— 


1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


b= b= b 4 b= FB PB = bb 





;DATA TERM RDY AND REG TO SEND 
;SET FOR CLEAR AND STRIP SYNC 


;CLEAR CRC VALUE 


;CHAR TO XMIT REGISTER 
GET MESSAGE HEADER AND CHECK IT 


;MOVE PTR TO XMIT TSR 


;TEST CLEAR TO SEND 
“NOT YET 

SRESET PTR TO RCV CSR 
;LOAD HOR AT LOC. 1 
,GET HEADER 


REOUEST MSG ADOR 


; TURN SEND ON 


Z 


SEND SECONDARY PGM REQUEST MESSAGE 
-.,RO 
#ROMSGE-ROMSG,R4Y ; COUNT 


(R1)+, (R1)+ 
1) 

(RO)+,2(R1) 

-(R1),-(R1) 


#422, (R1) 


& 
e 


#20,(R1) 


#20000, (R1) 
L3 


#6, (R1) 


#20, ( 
PC. RO 


: 
3 
a 
4 
8 
: 
: 


SET UP DEVICE FOR OUTPUT 
GET SECONDARY PROGRAM 


BIT 
BEQ 
CMP 
BIS 


CMP 
BIC 
MOV 


& 2 


Cee Geek Ee ee 


Scenes | ee Sc 
Soe eee ae 


FOSS BSB Be Ne ASS SIRNA BAMBh Bw Ss Sos PPS PS RAG 


FBS Se Bebe a SAN SERA BURG BABRS BASS SSF PPS PS Rind 
Sm Reet Mate Rete Totem Bee Doceen Keen Roem Become Keren Becee Beoem Ramm Neem Been Ree eee Re ee ee ee ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee oe eee oe ee ee ee oe el 
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1-OCT-75 09:30 PAGE 24 


ERROR POINTER TABLE 


MACY11 27(657) 





1-O0CT-75 09:30 PAGE 2S 
ERROR POINTER TABLE 


MACY11 27(657) 


D2BMDF PLL 


MINE 

HIS A OLE MSG 
CK CODE IN LOC 0 
PROGRAM LOAD 


cx pATA FIELD CRC 


;GET DATA BLOCK 
; TRANSFER TO SECONDARY PGM 


;ADD 2 FOR CR 
;LOAD INTO LOCATION 0 


sNO GOOD 

sCHECK FOR MY ADDR 
;DATA FIELD LENGTH 
;MASK OFF S,F BITS 


1 


CHE 
NO 
iNT 


#140000, R4 
, (R4)+ 
PC, GET 


a#2,R4 
(R4)+ 
RO 


s 
8 ° 
ca tz & 

3 


GET DATA BLOCK 


BNE 
CMPB 
MOV 
BIC 
CMPB 
CLR 
JSR 


2 Ges 
Saseene 


th th wh wt wh 


ees 
eaten 


HARARRAARBOEEE 


fon hams Ieee Deane These Seanen Huston, Renee eam Nomen Ramee Rete Rates Doon 3 


eeeeeaeaae! 


GET A BLOCK AND COMPUTE CRC 


STRIP SYNC 


YET 
;STORE IT 


;1S DEVICE DONE YET 


;NOT 
NO 


1) 
T 
#SSTRIP, (R1) 


R 
2(R1), (RO) 


MOVB 


—0—-O0) 
“O-4 
-—t 
wo 
~ 
een oom ae 


BRE: 
one 


CRC CALCULATION ROUTINE 


IT 


;CRC-15 POLYNOMIAL 
;BYTE LENGTH 
sCHARACTER TO ADD TO CRC 


;POLY 7 STACK 


NEXT 


Y,~(SP) 


Sousa 


SEE 


Sets 
Se 


RARRFRHBSIZHILSSORNARARARRR SaRBbSSSBORoOrr Rn TOII Ogg 


en Reet Rea Meme Recoen Meco Been Ree Moe Reet Bee Roe eee hes aes hoe hoes ie eS i re ee ee ee re ee ee ee ee ee ee ee ee ee eee ee ee ee Pe ee Ran Doe Doe Doe Ron Rae! 
ooh Ieee Kees Iocan Kees Ram Suen Kets Ron kon Be k- ko io) o> |e noe ii eee ne a ee en ee ee ee ee ee ee ee ee De ee Ron Cee Kom Com Dee on Cee hee bene hem! 
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NTER TABLE 


;NOT PARTIAL 
;NOT POLY AND 


§5, 120 


“eve 2 DEV VICE CODE 


ce 


[[ eae See 


“BYTE “FOR STADR=1 
NOTE: Nooe “to DEVTAB MUST BE IN ais ORDER 
DO NOT SEPARATE THEM 
EVEN 


CPB (R2)+,-(R3) ;INC PTR-DEC CNT 
RTI ;RETURN FROM TRAP 


A Atenas satae’ ned deye 


a5 § 
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-YD BOARD. 
ocTOeeR 1974 


TED INTO PROMS ON THE 


NBERG 


—OMMUMT NDS 
siuddddadd 
aa 
Srreerr ee 


O—-4 4 4 0-4 4 0 


a” 
32 
ee 
a 
z 
eee 


;SYMBOL DEFINITIONS 


: 
5 
% 
3 
: 
: 


create 8 


iapeeee ere 


See 


HERE FOR COMPARISON TO THE 
- KLI 
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ERROR POINTER TABLE 


PLAS SN Stat etntetattat et Re 


i ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee oe ae oe) 


DZBMOF .P11 
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fob i gu ~ KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE 3 
-YD.P11 BUTTON #1 - BOOTSTRAP USING THE PDP-11 SWITCH REGISTER 


ee ee ee oe 
. 


See 
: 
: 


a MONS © 173000 SET BOW ORIGIN Te Fea 
. =ROMORG ;BM873-YD IES 773000-773777 


OeSWR, #B1TO ;I1S RIGHTMOST BIT ON? 


2 


8 
is 
Lo] 
~ 
fo) 


a 
22 


LOWBIT ;1F THE BIT IS ON, BRANCH 
asSWR , PC ;JUMP TO THE ADDRESS IN THE SWITCH REGISTER 


;WITHOUT HAVING TOUCHED ANY OF RO - R& 
ate BN gh: BUTTON #3 WAS PRESSED 


—-O 
qs 
wee owe 
oa 


Sa See A 
: 


bee 
—s 
3 
ss 
os 
a 


e 
fe 


RS 
TCBOOT STRAP FROM DECTAPE 
ROMORG , PR7 


be bb bs be st pa pe 
2 
woe 


WONMU£WIU-O 


WWWWWWWUIWUW) 


bes 
— 


@sSWR,R1 ;R1 IS A COPY OF THE SWITCH REGISTER 


ASLB RI ;LEFT-ALIGN SPEED FIELD IN RIGHT BYTE 
CMPB =—s«&16#20,R1 ;1S THE SPEED 16 OR 17? 


BLOS  UNITNO s1E SPEED IS 16 OR 17, BRANCH 
#3%20,R1 -1S THE SPEED 0, 1, OR 2? 


==) 
Bas 


RES 
oO 
b= 


eee 


I UNI TNO ;IF THE SPEED IS 0, 1, OR 2, BRANCH 
LR Ri :SPEED WAS 3-15: SET UNIT NUMBER = 0 
SWAB.CtéR*&‘L *MOVE UNIT NUMBER TO BITS O-2 


i Tir The RIGHTMOST THREE BITS OF RL, SET THE POP- 11 
; SWITCH NREGISTER. AND THEN JUMP INTO’ THE ROM CODE AT 


#tC7,R1 ; ISOLATE UNIT NUMBER IN R1 

OeSWR, RS ;RS IS NOW THE “LOGICAL SWITCH REGISTER” 

RY = 0 INDICATES THAT BUTTON #1 WAS PRESSED 
RS iB NOULD WE BOOT FROM DECTAPE OR RH11/RPO4? 


RPBOOT IF BIT 7 WAS ONE, BRANCH OFF TO THE RH11/RPO4Y 
OTHERWISE, FALL THROUGH TO THE DECTAPE 


os 
i=) 
= 
Sa oo 
ewWewe we ee we wees weseses . 
fe ee ee ee ee oo oe oe ck ae a oe a er 


= 


2 


SSeS 
Gees 

SoSH Ne 

ees 


Sree 


1 
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1 
1 
i 
1 
1 
1 
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1 
1 
1 
1 
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1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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f+ Ea ~ KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE 4 
YO.P11 DECTAPE BOOTSTRAP AND DUMP ROUTINES 


SE 
: 


bs b= § = hbo 


ad 


CTAPE WORD COUNT REGISTER 


BI 
BLOCK NUMBER” FUNCTION 
DATA” FUNCTION 

DATA” FUNCTION 
; IN REVERSE DIRECTION 


BOOTSTRAP (FROM DECT POROMETERS 
in2se "WORD OR THE SECONDARY BOOTSTRAP 
0 WHICH END OF THE DECTAPE (0 = FRONT; 1 = BACK) 


; DUMP (TO DECTAPE) PARAMETERS 
$p28672 ;WORD COUNT FOR THE CORE DUMP TO DECTAPE 
1 sWHICH END OF THE DECTAPE (0 = FRONT; 1 = BACK) 


; GENERAL (BOOTSTRAP AND DUMP) DECTAPE PARAMETER 
;NUMBER OF RETRIES IN CASE OF ERROR 


#< TCBEND#TCREV>! TCREAD! TCGO,RO ;SET UP DATA-TRANSFER COMMAND 
#-TCBWDC, R2 ;SET WORD COUNT TO 256 (S12 BYTES) 
#<<1-TCBEND> #TCREV> ! TCRNUM! TCGO, R3 ;SET UP POSITION COMMAND 
Ri ;BRING UNIT NUMBER INTO THE LEFT BYTE 

fl, RR ;PUT UNIT NUMBER INTO POSITIONING COMMAND 
GTSiE,eL RL MOM POINTS Fo" Fet1 bono ‘Coun REGaSTER 
#TCRTRY, SP ; INITIALIZE RETRY COUNT IN SP 

RS ; TEST “INDEFINITE RETRY” 


BIT 
TCRSET IF “INDEFINITE RETRY” IS E 
Bore o AL i oe 


$ 
. 


en ad 
oe ee re 
SARS 


: 


$3 


NOP LOR LUO LUOR LUO LOT LVOF LVS 


eseeeeees 
pth 


raha 
wm 


—_ Oro 
Tepamaa = s 


<,. 


igtoe HING IN IN PROGRESS, FOR NEXT TRY 
NITIATE "Dec APE POST NING OPERATION 
: TEST FOR AN “ERROR™ 


;LOOP UN TIL_AN “ERROR” IS DETECTED 
;MAKE R1 POINT TO THE WORD COUNT REGISTER 
;1S THE ERROR "ENDZONE"? 


;TF NOT, BRANCH ae IO TO TRY AGAIN 

; T_UP_ WORD COUNT FOR DATA-TRANSFER 
;INITIATE THE BATR- TRANSFER OPERATION 
; TEST FOR “DONE” 

;LOOP UNTIL THE “DONE” BIT SETS 

;WAS AN “ERROR” DETECTED? 
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i 
G 


= KL1 ed WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE S 
DECTAPE BOOT AND DUMP ROUTINES 


Goo TCOUMP: MOV RO, S#ROTOR? ;SAVE RO IN POP-11 MEMORY LOCATION 40 
TCCONT ;BRANCH AROUND REQUIRED INTERRUPT VECTOR 
ROMORG , PR7 


Se 


jWru-O 


REGSAV : REGISTER SAVING” SUBROUTINE 
8<TCDEND#TCREV> ! TCHR RO ;SET UP (WRITE) TRANSFER COMMAND 


8-TCOWDC , R2 ;SET WORD-COUNT TO 28K WORDS 
#<<1-TCDEND) #TCREY> ! TCRNUM! TCGO, R3 ;SET UP POSITION COMMAND 


;CLEAR “INDEFINITE RETRY” SIT 
;BRANCH INTO DECTAPE ROUTINE 


PC RO 68 10, Te“ TINE RETURN ADDRESS 
IT! TCGO, 


so 22 20g 5 


RS 
TCSTRT 


whee Cees we ee ee ee weewe 
= b= 2 > 2b -—- b= > ~p =—F-2 9 


; THE FOLLOWING i sd S TO SAVE THE POP-11 GENERAL REGISTERS 
; IN POP-11 MEMORY L rons 40-57. 


THE CALLING SEQUENCE IS AS FOLLOWS: MOV RO, I8ROTOR? 
PC’ RO 
REGSAV 
TURN HERE 
R1,@sROTOR7+2  ;SAVE Rl IN MEMOTY LOCATION 42 
:R1 NOW POINTS TO MEMORY LOCATION 44 


es 
yaaggag 3 a 
Bee 


bs bob 2 = P= 6 Os HB HH = 


ool elelal=) 

b= 0 0 bo OO Oe 

RioNe Se 
~ 

Ce ed ee ek ed od 258 
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G 


~ KLIO (POP-11) 256 WORD BOOTSTRAP VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE & 


;BN873-YD 
;BM873-YD.P11 RH11/RPOY BOOTSTRAP AND DUMP ROUTINE 
RH11/RPO4 wind COUNT FG a Ba REGISTER 1 
ADORESS REGISTER 


eat REGISTER 2 
TER *(GONTAINING FMT22) 
ISTER 


Bie 


. 
8 


176700 RPCS1 
000002 RPWC 


000018 


0000 ie 


SGHAS 


x 
ul 
vs] 


2hns7™ 


cr 
erat : RH11/RPO4 DESIRED CYLINDER 


;"TRANSFER ERROR” BIT IN RPCS 

;MASSBUS CONTROL, BUS PARITY BIT IN RPCSI 
;“DRIVE_AVAI BIT IN 

S"ATTENTION ACTIVE” BIT IN 

; “COMPOSITE BIT IN 

;"FMT2e" (16-BIT WORDS) BIT IN RPOF 


ee 
ce 


poet 
BOSC 


wi ea 


444-4 
0 0 bh 
MlUeWws 


3 


;READ-IN PRESET 
;WRITE pore 
READ DATA 


NOM DOOWwWMOWw 
heel ae elit) 


= b= 6 = b-- B= 6 - & = b+ & = & = 9 - = B= 0 0-2 & ~~ § - 2 B= P= Be po B= 


azaaaS 


O0O400 


UU 


rere 
# 


TRAP TRACK NUMBER 
‘BOOTSTRAP SECTOR NUMBER 
ihe r'. {9 Tug CORe wei 0 2 Te epee WORDS) 
Eo sas Shy hie tele ee © Ne CYLINDER 
-1>/ DUMP TRACK NUMBER 


>#*D256>> 
bold ApoE Tce roeseaeUeNT = << $01 8-RPDTRK>#< 1D20+RPDEMT> >> 


~---O O0----O 
3 


eal 
ea | 


000626 
000000 
090090 
070000 
i 00063! 
000015 
000019 


SRGRR 


8 
= 
8 


{00}, = Clef “LOGLeR. SULTON eG BUTTON 86 #2 WAS PRESSED 
Rl Ge UNIT NUMBER T 

&<RPREAD#400> ! <RPBSCT#10> , RO 

#-RPBWDC , Re 

#<RPBFMT#4O000> ! <RPBTRK#2000) ! RPBCYL , R3 


RI RO ;PUT THE UNIT NUMBER INTO RO 
#RPCS1, RI “SET R1 TO THE LOWEST ADDRESS USED BY THE RHI1 


SCE LEEOCCL 
wo 
be 

wewee 


SP SRAL BG 


BERRREES BBs 


ewewe 
=O + & d+ Bh PH O-= pe 


weswe ee ee ee es ee eewe 
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;B8M873-YO ~ KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE 7 
; -YD.P11 RH11/RPO4Y BOOTSTRAP AND DUMP ROUTINES 


canes 
BRE a 


a SET IN CASE OF RE 
107, SP fae: THe UNET A 

SP,RPCS2(R1) |; TELL THE RH11 THE UNIT NUMBER 
BRPDVA,(R1) _; TRY TO SEIZE THIS RPOY UNIT 


RPLOOP ;BRANCH IF WE HAVEN'T SEIZED IT 
#RPPRST,(R1)+  ;D0 A "READ-IN PRESET” FUNCTION 


R3, SP GET THE CYLINDER NUMBER INTO SP 
#tC1777, SP :ISOLATE THE CYLINDER NUMBER 


SP,RPOC-2(R1)  ;TELL THE RPOY THE CYLINDER NUMBER 
saat Te Coen att wie a ee 


‘BRANCH IF 20 SECTOR (18-BIT WORDS) FORMAT 
SREENT, RPOF-2(R1} ;ESTABLISH 22 SECTOR (16-BIT WORDS) FORMAT 


aS 
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BOVVan VESss sss 


; RIGHT ALIGN THE TRACK 
NUMBER IN THE LEFT BYTE 
‘CLEAR THE RIGHT BYTE 


CTOR NUMBER INTO THE RIGHT BYTE 
iRtgaT fafa re 
: SECTOR NUMBER IN 
THE RIGHT BYTE 
;TELL THE RH11 THE TRACK AND SECTOR NUMBERS 


TE Ae FUNCTION CORE INTO 


ae 


eeeiees 
"3 


Ee 


; 


aioe 


TRE ab 
i] ITING FOR RH11 “READY” 
ROE, 'RPMCPE, (RI) mest" FOR RH11 ERROR BITS 


RPL : BRANCH BACK FOR RETRY 
SRPSTA!RPERR, RPDETRID aOEST FOR RPOY ERROR BITS 
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Bee cies cies trees: 
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RPLOOP iF ERROR, BRANCH BACK FOR RETRY 
#RPREAD , SP WAS THE FUNCTION A “NORMAL READ"? 


TCSTOP Ee NOT, BRANCH TO A HALT INSTRUCTION 
#000240, a#0 "00240" READ INTO LOCATION ZERO? 


_— 


= 


oo 
B 8 3 


GOTOO ;IF SO, BRANCH TO LOCATION ZERO 
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HALT ;"O00240" WAS NOT READ INTO LOCATION ZERO 
BR GOTOO ;BRANCH TO LOCATION ZERO 


Bee 


RO, @#ROTOR7 ;SAVE RO IN PDP-11 MEMORY LOCATION “ROTOR7™ 
PC. RO ;USE RO FOR A SUBROUTINE RETURN ADDRESS 
REGSAV TO tee “REGISTER Ine" SUBROUT INE 
#<RPWRIT#YOO> ! < T#10), RO 

8-RPOWDC, Re 

&RPDFMT#4O000> ! <RPDTRK#2000) !RPDCYL ,R3 


RPSTRT 
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fe ~ KLIO (PDP-11) WORD BOOTSTRAP ROM VERSION 2(17) MACY11 27(657) 18-DEC-74 11:59 PAGE 8 
; “YD.P11 OTEe&O DEVICE REGISTER AND BIT DEFINITIONS 


Ha ) DTE20 DEVICE REGISTER BLOCK 


;BASE OF 
ERARIMUN RU EE SOMRERITING OU BS 
io" SeeEIF IC 10711 INTERFACE RAN LOCATIONS ANG REGISTERS. 


; THE FIRST 12 REGISTERS ARE NOT INITIALIZED BY “INIT” (BECAUSE THEY ARE IN RAMS 
;DELAY (ADDRE' 
s DEPOSIT (ADDRESS XXXXO2) 
;DEPOSIT OR EXAM 


OTEBAS=1 74400 


oa 


ne 


Oe cmMoO 
ee ee ww 


000000 
000002 
000004 
000016 
000012 
000014 
000016 
000020 
0000¢e 
oo00ee 
Doonse 
090034 
000036 
000774 
000770 
000764 
000760 


ues 


T 10AD=20 
TOlibT=86 


preel= 
TAGe= 
STATUS=34 
DIAG3=36 


: 


THEY ARE IN FLIP-FLOPS 


THE FOLLOWING ARE THE ADDRESSES OF THE DTE20 INTERRUPT VECTORS 


IV1=774 ; INTERRUPT VECTOR FOR FOR press 8 
We=eeg INTERRUPT VE 

DTEIV3=764 ; INTERRUPT VECTOR FOR OTE2O 

DOTEIV4=760 INTERRUPT VECTOR FOR DTECO #4 


8 


BIT ASSIGNMENTS FOR VARIOUS DTE20 REGISTERS USED BY THIS ROM CODE 


;BIT ASSIGNMENTS FOR TO1OBC 

INT11=BITIS ;SET DONE AND INTERRUPT BOTH 10 AND 11 
;BIT ASSIGNMENTS FOR TO118C 

i bp DONE AND a a A py. 40 AND 11 
TE Size FO FOR T feel BYTE T BYTE TRANSFERS 


Pemleal caleal talcal eal cal cal sa! 
0 0 = 2 bn Be 8 Be a 
WONTON CWIU-O 


2 = b= Ob bb > 2 2 


RRPRRES 
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LL IS RINGING 


WITHIN POP-11 MEMORY 


“POP-10'S 


IVE ERROR 
Y ERROR 


DOORBELL T RINGING 


I 


it 
(NPR TIMEOUT OR BUS ERROR) 


PARITY E 
Js ALL ZE 


RE 
PAR 


- 
th 


;BIT ASSIGNMENTS FOR DIAG3 (WRITE) 
;BIT ASSIGNMENTS FOR STATUS (WRITE) 
;BIT ASSIGNMENTS FOR STATUS (READ) 


jBIT ASSIGNMENTS FOR D1AGS (READ) 
CLEAR DUPE AND DURE ERROR FLAGS 
nt 
OR EXAR 


ine 
ERROR 
RE 


iS 
x 
S 
2 
y 
3 
e 
in 


AR NUPE ERROR F' 


‘BYTE SIZE FOR TO-10 BYTE TRANSFER 


IT DEFINITIONS 


;BIT ASSIGNMENTS FOR DIAG2 (WRITE) 
; PERFORM BIAGNOSTIC CLEAR 


tJ 
— ir 
awmodk 


;DATO UN 
;DATO UN 
;NPR UNI 


ROD OCR OM ES OOM EH CH EMES ER OD OH OS 


wmu—-O 
I TOON OLN IUD OR LT MUO 
es et te et tt RO 


Sone peu 
= = = S 


SeEEESECESS Se eee ee 


Secceees Renee 
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ERROR POINTER TABLE 


;BN873-YD - KL1O (PDP-11) WORD BOOTSTRAP ROM VERSION 2(17) _MACY11 27(657) 18-DEC-74 11:59 PAGE | 
;8M873-YD.P11 PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR l 


SE 
‘ 


DUMPS THE PDP-1 


THE FOLLOWING IS THE prey WHICH THE KL1 UTES IN ORDER 
TO DUMP AND/OR BOOTSTRAP “11 T THE DTEoo: 


BERR RERReS 


(vs) 
~ 


. CLEAR THE OTE2O AND INITI TTON #4 BOOTSTRAP OPERATION 
- PsRiiBICLLIPTICLT lt 10!PILDEN) 


. WAIT TO SEE PDP-11 POWER FAIL (AC LOW = TRUE) - CONI [DEADI1] = 
3. WAIT TO SEE PDP-11 POWER RECOVER (AC LOW = FALSE) - CONI [DEAD11) = 0 
4. WAIT AT LEAST ANOTHER 150 MILLISECONDS AND THEN CLEAR THE RELOAD -11 BUTTON 
-  CONO [CR11B) 


Ob — 6 + b= 6 = &- = p= & =~ & ho 


Como d 
aR 


S. SET BYTE COUNTER TO A SPECIAL CODE (1365 OCTAL) - DATAO [1365] 
6. RING PDP-11’S DOORBELL - CONO[TO1108) 


7. WAIT UNTIL “-10 RINGING -11'S DOORBELL” IS TURNED OFF SY THE -11 
(I.E. UNTIL CONI[TO11D8] BECOMES ZERO). 


. ENABLE THE OTE20 TO USE PI 0 INTERRUPTS 
(I.E. SET CONO[PILDEN!PIOENB)). 


. SET UP THE TO-10 BYTE POINTER (IN THE EPT) FOR THE FIRST 3.5K. 


. SET UP THE BYTE COUNTER FOR THE ogaeet 3.5K, INDICATING 
“INTERRUPT -10 ONLY” - DATAO (1000) 


. WAIT FOR “TO-10 DONE” OR “TO-10 ERROR - CONI [TOLODN! TOLOER] 


- NOTE_WHETHER THERE WAS AN ERROR ey ent {TOLOER]) AND THEN TURN OFF 
TO1QDN AND TOLOER - CLTO10]. IF ERROR, GO TO STEP 17. 


. IF END OF 28K, GO TO STEP 17. 
. SET UP TO-10 BYTE POINTER (IN THE EPT) FOR THE NEXT 3.SK. 
. SET UP THE BYTE COUNTER FOR THE NEXT 3.5K INDI TING 
“INTERRUPT = (DA UNLESS THIS IS THE 
L .SK (OF 28K) TT MOTCATE “INTERRUPT 
SSORS” (DATAO [TO10I8!1000)). 


- GO TO STEP 11. 
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;BM873-YD ~ KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) By th oor 18-DEC-74 11:59 PAGE 1 
;BMB73-YD.P11 PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE PDP-1 


SE 
: 


17. SET UP _TO-11 BYTE POINTER CIN THE EFT) FOR “PDP-11 BOOTSTRAP”. 
hore THAT _THE FIRST WORD OF yes “POP-11 BOOTSTRAP” MUST 
HE BIT PATTERN 000240 (A PDP-11 INSTRUCTION). 
18. RING THE POP-11'S DOORBELL - CONO [T011DB) 


19. WAIT FOR EITHER TO11DB TO GO OFF (CONI[T01108) = 0), 
OR TO100B TO COME ON (CONI[TO10DB) = 1). 


20. TF NO Ente Retin Gn thofenveera TO Pe SUL GD OFF 


ESRHSSONS 


AND THE Mt 1] 
IN. THIS LATTER CASE THE -10 MUST RESTART FROM STEP 1. 


. IF TOLLDB WENT OFF, WAIT FOR “TO-11 DONE” OR “TO-11 ERROR” 
CONTI ([T0110N! TO1LER] 


. NOTE WHETHER THERE WAS AN ERROR - CONI [TOJIER) 


. TURN OFF TOLIDN AND TOLIER AND RING THE POP-11’S DOORBELL 
-  CONO [T0110B!CLTO11) 


WAIT pee EITHER TOL1DB TO GO OFF Ceonit (104 108) = 0), 
OR TOLODB TO COME ON (CONI[T01008) = 


° Onno. 13 ¢ a mecrtneine THAT Ve chhe ae NO 


FROM THE -10. IN We CASE THE -10 SHOULD START 
POLLOMING THE PROTOCOL OF TH CODE. 


. TO! p COMING ON mal Oe Fist ad THE E POP 11 HAS F ND AN 
BIT PATTERN POP-11 IS HAL TED ar LOCATION 173766. 
IN THIS Tea oon THE oe MUST. RESTART FROM STEP 


ae SE 


2 
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REGISTERS 


Re 
ICE REGISTER 


ADORE 


SUBROUTI 
FROM THE POP-10 


; INDICATING THAT IT WANTS TO BOOTSTRAP THE -11 


POINT Re CONTAI 
IS DTE20 


BOOTSTRAP FROM THE -10 
Ae ANOTHER -10 


BUTTON #4 (BOOTSTRAP INITIATED 


) 


11 MEMORY LOCATION “ROTOR7™ 


RO_FOR A SUBROUTINE RETURN 
“REGISTER SAVING” 


D 
N 


;IS THIS -10 RINGING THE -11’S DOORBELL? 
THAT 


NTO WHICH TO TE20 REGS. 
BYez0 REGISTERS. 10 STORE 
;START LOOKING FROM THE BEGINNING AGAIN 


Re POINTS TO THE NEXT OTE2O 
11DB, STATUS(R2) 


ier stack POINTER Sy es 
;LOOP UNTIL WE HAVE FINISHED 


-SET RS = 4 
ap 


ti 


OR 
RY 
4)+, (RO)+ : THE NEXT DTE@O REGISTER IN CORE 
#<DTEREG#2>+DTECOR,RO  ;HAVE WE FINISHED YET? 


KO TEBAS-DTESIZ, 
TOLOBC(R2), (PC) 


~(RS) 


8 itis 


— er er ee 


11§ 
11$ 
; NOTE THAT AT THI 
Re 
(R 


BEQ 
CMP 
BNE 
tsT 
MONOTE 
MOV 
MOV 
MOV 
CMP 


Sxobeess 
; 


— 


Sp SS eee 
CROHbERR RRR D Ratan 
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Pee eS pees 
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RERERRRRERERRERC RE Sen aeeenniadacaasaaanuNTueuamae 


BE GF hh ah hd dk kd a a a nd nd nd ad ad ad nd ad ad ad nd nd ad wd hh od Ce hae Kem hem hee hee hom hee he hem! 


“75 09:30 PAGE 39 


2 
fh 
2 
S 
& 
§ 
5 
g5 
cf 
is 
- 
a 
ee 
eS 
e: 
. 
= 
7. 


1-OCT 


YO.P11 


YO 


SStNs 


; 
: 


MACY11 27(657) 


iBnaa- 


‘ 
, 


Pll 


MAR | 





KO4 


MACY11 27(657)_ 1-OCT-75 09:30 PAGE 40 SEQ 0046 
ERROR POINTER TABLE 


10 (POP=11 BOOTSTRAP ROM VERSION 2(17) 11 27(657) 18-DEC-74 11:59 PAGE 1 
Eng? 3-YD. Pil BUTTON 84 BooTSTRAE. INITIATED BY THE POP-10 CTHROUGH BYE2O) 


bigen1 | 019601 HOV Re, am sR1 = DTE20 DEVICE REGISTER BLOCK 


MOV #ORESET , (R1)+ 300 A “DIAGNOSTIC CLEAR” OF THE DTE20, 


ur STrucravebusLt Yo Tumi OFF “10 RINGING “i1"S DOORBELL". 


{Bedeocre) START wif ting eH fehoy i oe THE -10. 
#TO1IDB,(R1) | ;HAS THE -10 RUNG THE -11’S DOORBELL? 


b$ “LOOP UNTIL IT HAS. 
#DUPE! DURE! NUPE, DIAG3(R2) ;"FATAL” ERROR? 


BS 
=f 


REPSS PSSST BHR c Eon 


be 


ee 


aageaeee 


8s ;BRANCH IF NO “FATAL” ERROR 
#TO1008, (R1) ;SIGNAL “FATAL” ERROR TO THE POP-10 


HALT ae T Far 
#DRESET , DIAG2(R2) AFTER FGCeTBLE POP-11 


EMORY PARITY ER ER NON-EX-MEM ERROR, AND ALSO TURN OFF 
TOLLAD(R2) ;START INPUTTING AT LOCATION 0 
MOV #INT1O! <<-DTEWDC>87777> , TOLIBC(R2) READ IN 256 WORDS 


S 
S 


qs 


SrSR ER SOS 
ae 


8 
CWO COwe SESE SESS Sees Sees wee Sees wese 
bb b= bb 0 bb 0 hh 
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l 


SRSA RASS 


mE 
me 
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8 


BIT #7011DB, (R1) ;HAS THE -10 RUNG THE -11’S DOORBELL? 


1$ LOOP UNTIL IT HAS. 
STOLIDN! TOLIER, (AD) ;IS THE TRANSMISSION FINISHED? 


4$ ;LOOP UNTIL IT IS FINISHED 


s§ -IF “TOLIDN” ISN’T ON, “TOLLER™ MUST BE ON 
#000240,(RS)  ;CHECK FOR BIT PATTERN IN LOCATION ZERO 


#01008, (RL) saa THE 10 THAT THERE WAS AN ERROR 
HALT BECAUSE EITHER “TO11ER 
i tte YER Se a da 


JMP (RS) ;JUMP TO LOCATION ZERO 
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doer 
“4 


D FRONT CAN’T EXECUTE BOOT PROTOCOL 


OTE INTERRUPT 
IPROTOCOL (PRIMARY) 


DIRECTIVE 


EMT 


a. 


Se 


aca 


;OTE EXAMINE/DEPOSIT/INITALIZE/DOORBELL FUNCTIONS 
T 
MBLEMENTED FUNCTION 


STLLEGAL TRAP (UNKNOWN TRAP) 
'NOT ENOUGH ENTRIES iN CLOCK QUEUE 


‘MEMORY PARITY ERROR 
iNOT ENOUGH ENTRYS FOR DTE20 


{INPUT TTY OVERFLOM 
HINCORRECT VALUE IN .SERFG 


DTE FUNCTION CODES (LOW ORDER BY BYTE) 
DEXDONE TIMEOUT 
‘TEN 
CUNT 
PILLEGAL QUEUE 


wn 
é 
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z 
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Sores : wearin UNTER RSMAS 


obitisisss Sa cess ceae ersaeerei 
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;BM873F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 10:30 PAGE 1 


3 
7. 
‘pal 


ere ete 


GENERAL PROCESSOR DEFINITIONS 
000340 PRI7=340 ;PROCESSOR PRIORITY 7 


DTE20 REGISTER DEFINITIONS 


; 

THESE LABELS ARE THOSE USED IN THE FRONT END INTERFACE SPEC 
EXCEPT STATUS WHICH CONFLICTS WITH PROTOCOL SPEC 

; 


POM# 200-200-012-00 


eictoiniicis 


SSSSSssss 

OnNwmUCWIUeH-O 
222222222 
REE CSReR 

poeta 


Pipes 


Rae qr © 


; DIAGNOS 
;STATUS WORD 
;DIAGNOSTIC WORD 3 


é 
? 
& 


EXTERNAL PAGE DEFINITIONS (DEVICE DEFINITIONS) 
DTE DEFINITIONS 
REGISTER BIT DEFINITIONS 
TENAD! DEFINITIONS 
=010000 ;DEPOSIT (BIT 
; EXAM 


) 
F=004000 =; NE /DEPOSTT PROTECT OFF 
00000 ;PHYSICAL EXAMINE 


RoE SS NON TOTS, 


& 
® 


T 
D 
D 
S 
0 
’ 
bE 
PR 


eh 
eSS 


TOLIBC DEFINITIONS 


$ 
’ 
tFLOP=100000 =; 1 FLIPFLOP BIT 
zsToP=040000 ;ZSTOP 

TOl1BM=020000  :TO 11 BYTE MODE 
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DIAG! DEFINITIONS 
7KL CLOCK ERROR STOP 


ee 


ipePosrT OR EXAMINE MAJOR STATE 
iDtarose evil INTERFACE 


;SI CLOCK 
Upset tr 
‘DIAGNOSTIC COMMAND START 


DIAG1 FUNCTIONS 


. = TOP THE KL LC OCK 
“STRCL 1#1000 teTaRT T 

‘ 02%1000 SINGLE STEP THE H BOX CLOCK 

"SCL K=05% 1009 EBOX CLOCK. LEAVES THE 


OL CLOCK Fa ite CLOCKS. pEPEROING ON 


: CLOCK INITIALLY TRUE 
: T DEPEND ON ’T? FIELD OR MS WAIT 
-CECLK=0441 ITIONALLY ISSUE AN EBOX CLOCK IF THE EBOX 


fe esieo iN fhe IN BLE NAGS FOO CLOCK FALSE 


S EBOX SYNC 
-BRCLK=0%% 1000 "A T OF OCKS. THE NUMBER 
OF bee PRED’ (fesse) Has BEEN 
: OADED PREVIOUSLY BY FORCTIONS LOBRR, LDBRL 


T CEE ANASTER Ri RESET STRIE. TE UNNING THE CLOCK WHILE IN THIS 
CLEARS’ iss Kt. 


;CLEAR THE RUN FLOP. MAKE THE MICRO CODE GO TO 


eet THE RUN FLOP. ALLOW REPEATED INSTRUCTION EXECUTION 
THE CONTINUE FLOP (MOMENTARY). ALLOW THE 
IKE HALT LOOP 
° TCH THE TR AND LOAD IT F ROM THE AD. 
“ORL TC=15#1000 ‘ UNCA TCH THE DRAM REGISTER AND ALLOW IT TO LOAD FROM THE 


= 

uJ 
= 
- 


Steere ee et C6 GF Ge et ee eeee oe 


DZBNOF 
2045 
Ss 
= 
es 
e0ss 
= 
ss 
2069 
2061 
e062 
2063 
2064 
e0&S 
e066 
2067 
2068 
e063 
2070 
2 
2973 
2074 
2075 
2078 
20793 
2080 


es 
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MACY11 27(657) 
T 
RATE 


AND SHOULD 
OF FUNCTION 47 
OCKS IF AN ERROR 


TS OF THE 8 BIT 


RED ACTION OF 


ENAGLE/DISABLE FUNCTION REGISTER 


THON WITH BIT 35 
CE PR 
Mes STOPS ALL GL 


T 


;LOAD THE CONDITION-CHECKING ENABLE REGISTER. 
BIN CONJUNC 


TRL LOGIC CLOCK 
RAM CLOCK 
DATA PATHS CLOCK 


ax 
J288ss os 
a g 


aes DAMM «ome oi. 


emeeomene nat tkosan een 


% 3 
bead 
: 


CLOCK LOAD FUNCTIONS 


eee 
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il 


sfolstslalstolstalote mete eat beee tT ATM tatit 


say pam bam bay bam, pam bem, pany pam hae, bam bam bam bam bam, bam bom bam bows am, bak bam, bows bone ban, poe bas bee bos be 
cucucurucUcu CUCU CUCU CUCUCUCU ruc CUCU CuCuCUudcu cuCcuCucucuCcututu 
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, EVEN ADDRESSES 
, ODD ADDRESSES 
301-04 
10, EVEN ADDRESSES 
SSES 


EVEN ADDRE 


goon JO? (NOTE -- JOS,6 00 NOT EXIST) 


ODD ADDRE 


EVEN en o0-e 
ADDRESSE 


14 __ DRAM 


BUS CRAIN 


;ENABEL KL STYLE DECODING OF CODES AND AC’S 


;DISABLES SPECIAL DE OF OPCODES 2S4, 7XX 
i Tenece IR_AC OUTPUTS 


312-14 DRAM ADD-02 
BIT, O00 ADDRESSES 


3E 


18 


pariT ert 


TROL RAM LOAD F 


os7ooo ‘LorMi=s%s io 
IR, DRAM CONTROL FUNCTIONS 
; INIT CHANNELS 
SWRITE M-BOX 


DRAM LOAD FUNCTIONS 
DRAM BOO 


* os107=65%1000 


* INICL=70#1000 
* WRMBX=7 1 #1000 


-EIOJA=67#1000 


’ 
5 
’ 
’ 


066000 .DSACF=66#1000 


060000 
065000 
067000 
070000 
071000 


S 
™ 
é 
© 
> 
3 
: 
i 
g 
J 


BOMBA BBBaS ss Ss PLS PT RMA MAAN DISSDSSDODR RRR ARR Roe 


bam hae ban, bat bow dan bows baw bate bam baw bam bam bam bam bam ban pany bath bam bap bom bone bom bom bom, bone bows bons bo, boss home, oan, boas boas bows, bans bow, bons hows boxe ba bam, bam ban, bam bag bee bay ban ba ban bay pa) 
ee De ita S Tat arlaviarlariarla vist lava via vlarivravlavraviaviaviaviaviaviaviaviavlaviavigviaviatistiaviaviuviaviatiavlaviaviavlavlaviariviriaviaviavlivial) 
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iOa7aF - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 10:30 PAGE 1! 
076000 .MEMRS=76#1000 ;SET KL1O MEM RESET FLOP 

 RORMI= 1471000 READ C-RAM BITS 0-19 

: =] iRE C-RAM BIT 0-33 

1 i C-RAM BIT 5 

RCRM4= 144% 1 000 READ C-RAM BITS 60-79 
"RCSPF=141#1000 ;READ SPEC FIELD OF C-RAM 

Bye See oe | sREAD JO7-J10 OF D-RAM 


~-ROJ14=194#1000 ;READ JO1-JO4 OF D-RAM 
ROMAB=133#1000 ;READ A & 8 FIELD OF D-RAM 


a 


frurururururururururururorururury 


BS GRR LOL SBE ERE 


: CSHRG=164#1000 
. GFNR=102#1000 


;NOTE CONSOLE SOFTWARE MUST PERFORM THIS AS A PART OF 
;MASTER RESET CODE 


: LOAD AR FUNCTION | 
* LDAR=77%#1000 sLOAD THE AR FROM EBUS 0-35 
PCAB1=150%1000 sPC-ADDRESS BREAK REGISTERS 


88 


SaUsaSuR 


OIAGS DEFINITIONS 
BART eed LEFT 


Ba be be bo be ee 
OOnNWU CWO 


ee 
22 
ee 
e2 
22 
ee 
ee 
ee 


BS 


RORSRS 
RE 


SSNaND 


i 


si 


DRESET=000100 





Ae be Bi er eee ae 09:30 PAGE 48 FOS SEQ 00S 


;BMB73F - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 10:30 PAGE 1 


2239 : 
; STAT DEFINITIONS 


554) to100N=100000 NATION 
= ere ena NATION STATUS 
Bae, Testy ion SOTAfs 
relent IRI 
11 STATUS 
bi ORE GLESTS - si} INTERRUPT STATUS 
CLEAR -11 HENORY PARITY ERROR FLAG STATUS 


t=[1 REQUEST -10 INTERRUP 
38 Ques -10 INT T STATUS 
:TO-11 NORMAL TERMINATION FLAG STATUS 


INATION FLAG STATUS 


cee 


BB 


DONE 


"BYTE ERROR TERN 
310-11 E TERMINATION 
;TO-11 fon TERMINATION FLAG STATUS 
; TS ON 
0-11 ERROR TERMINATION FLAG STATUS 


DTE20 COMMUNICATION AREA OFFSETTS (WORD NAMES) 


pO BOINTER PR TO COMM AREA OF NEXT PROCESSOR (CIRC LIST) 
Ba cOuNT 


ath 
2c45 
ecté 
2247 
e548 
2250 
eeSi 
2e53 
ees4 
cess 
5387 
5260 
ecb 
e262 
ecb3 
ecb4 
2265 
e266 
2267 
53c9 


POO SE SESE SE SESE SESE SESE SESE SE SESE SEE SS OE SE SE SESE SE Eeee SES ee 


ss 


BUSNSSSN 


oces Serena 


Baas 
OumcWwrr-O 
berry 


aie 
=F 
SERaR* fF 
r= WIT O 


ous 


Se Se Se Se Se Se Se es Oe SS SA Se Se woe eS 


T 

TAT 

TA 
ate 
TAT 


SaBSeReeR 


AG 
| tell aol 
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; PROCE TATUS WORD13 
sEOR IDENTIFICATON WORD 
:POIN COMM AREA OF THE PROCESSOR ASSOC WITH THIS BLOCK 


coerce TON STATUS WORD 


AS DEFINED IN BOOTS FOR USE IN THE 
; SECONDARY PROTOCOL 


ooow44 ATEFLG=444 


MONITOR 


; MONITOR INPUT FLAG 


STATUS DEFINITONS 


fori} tO HIN INDIRECT IN PROGRESS 
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;BM873F - KLIO (PDP-1!) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 10:30 PAGE 2 


S DEFINITIONS . . . 
ROTOR7= 40 ;SAVE RO TO R7 IN 40 TO Sb6 


itesav= 130 ;SAVE FIRST 12 OTE REGISTERS DLYCNT TO TOLLOT 
i“IN LOCATIONS 130-156 


ketrv= 10. ne 10 RETRIES BEFORE HALTING 
ROMORG= 173000 ;ROM STARTS AT 773000 
: ESTABLISH ROM ORIGIN 


- =ROMORG 





furu 
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iu: SERERERERRUA daa anlniatala 


HeseseeAeRS 
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ERROR POINTER TABLE 
;BMS73F - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 10:30 PAGE 3 
, ; EXTERNAL BUTTONS #1, #2, #3 ) 


t BUTTON #1 -- LOAD USING SWITCH REGISTER 


19037 473000 010097 BuTONI: MOV -—«~RO,ROTOR7#0 ~—=s; SAVE. RO_IN LOCATION 40 
ce :173008 13700 MOV SUR, RO GET SWITCH REGISTER 
: 173010 ra BIT #8170, RO 1S LOW-ORDER BIT SET? 
Boi 007 i173014 iti BNE BUTONX ;YES-- LOOK AT CONTENTS 
000557 3173016 000557 BR REGSAV *NO-- SAVE R1-R7 IN 42-56, GO TO ADDRESS IN RO (FROM SMR 
: BUTTON #3 -- LOAD BOOT FROM RX11 FLOPPY DISK 
005000 ;173020 005000 BUTON3: CLR RO ;SAY LOAD FROM FLOPPY, UNIT O 
600404 :173022 000404 BR BUTONX :GO TO COMMON CODE FOR 3 BUTTONS 
: REQUIRED POWER-FAIL VECTOR 
473900 173024 173000 ” .WORD  ROMORG,PR7 
:173026 000340 
: BUTTON #2 -- LOAD BOOT FROM RPOY DISK 
912700 ; 173030 012700 BUTON2: MOV #81T7,RO ;BIT 7 MEANS LOAD FROM RPOY 
. aes : BR BUTONX ;FALL INTO COMMON CODE 
; ROIS SAVED IN RS AS THE PARAMETER WORD PASSED TO B00T 
: AND CONTAINS ONE OF THE FOLLOWING: 
DE FES MASMRRY RERET 
: BT 7=1 LOAD F RrO4 bioe 
: BIT 1S = INDEFINITE RETRY 
; NOTE THAT IF BUTTON #4 IS PRESSED, RS WILL CONTAIN BIT O = 0, BIT 1S =1 
010005 ;173034 010005 ®BUTONX: MOV RO,RS :SAVE PARAMETER FOR BOOT 
1 :173036 106 ASLB =O :LEFT-ALIGN OPEED of FELD IN LOW BYTE 
12 Hen: r CMPB = #1 6#BIT4, RO TS SPEED 16 OR | 
t 5 Ta04 : 173044 rate BLOS 10S :YES-- UNIT FIELD IS UNIT # TO BOOT FROM 
122700 j 173046 122700 CMPB = s-&3#BITH,RO +15 SPEED 0, 1, OR 2? 
TBTDEL a apes 101084 10$ :YES-~ UN UNIT IS UNIT TO USE 
605000 To 30e aos000 CLR RO "NO=- USE int? $a 
000300 ;1 los: SWAB RO ;GET UNIT # IN LOW BYT 
042700 173060 O4e BIC 8tC7,RO ‘TRIM 10 3 BITS 2, 1, 
177770 3173062 177770 


DESMOF.P11 ERROR POINTER TABLE OSD PAGE SE Jus 


2397 


UNIT # IS IN RO-- CALL PROPER BOOT DEPENDING ON BIT 7 


e535 4 
501 Spebee looses iissoee Lopeee eR RP g00T ars PR SHOULO WE BOOT FROM? 


BIT 7 = 0 -- BOOT FROM RXI FLOPPY DISK 
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zBNO73F - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 10:30 PAGE 4 
RX11 FLOPPY DISK BOOTSTRAP AND DUMP ROUTINES 
; RX11 REGISTER DEFINITIONS 
RXEPA= 177170 ;EXTERNAL PAGE ADDR OF FLOPPY 
Gr FOR CSR 


-— 
ont 
~ 
— 


m2 


Hat at tt at ott 
eNom cw -OSB 


& 


BOCs ee eerste SE St ee Se eewes ese ee 


; MULTI-PURPOSE ok A BIFFER REGISTER 


; BOOTSTRAP FROM TRACK 1} 
; SECTOR 1 (LOGICAL BLOCK 0) 


59. ue TO TRACK 59 
1. ; SECTOR 1 


i THE BOOTSTRAP IS WRITTEN IN ne 


eae | WITH Tin Taek 69, SECtOR’ 1." 1N" EVE EVERY RY SECT BS wenrTes 


REGISTER USAGE 


READ gf WRITE FUNCTION. BIT 15 SET IF WRITE 


CURRENT TRACK (HIGH ) Peel oe i BYTE) 
Teck Syaee YT REED See TOR oo. r° 


PARAMET SAVED FROM MINI TIAL IZATION 
RETRY COUNTER 
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ABLE 


! HERE TO BOOT FROM RXL1 FLOPPY DISK-- UNIT # IN RO 


#<RXBTRK#BITS) ! (RXBSCTHBITOD ,RI 

R 18. TH THIS UNIT # 0? 
#RXUNIT , RO :NO-- USE UNIT 8 1 
#RXREAD+RXGO,RO ;SET READ FUNCTION IN RO 
RXSTRT ;FALL INTO START-UP 
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;BM873F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 10:30 PAGE 4 


! WERE TO START RX11 ON A TRANSFER, EITHER DUMP OR BOOT 
RXSTRT: MOV #RETRY, SP ;SET RETRY COUNT 
MOV #RXEPA+RXCS,R1 ;ADDRESS CONTROL STATUS REGISTER FOR RX11 
; BR RXRTRY FALL THROUGH RETRY CHECK 
: HERE ON ERROR TO RETRY 
RXRTRY: TST RS s INDEFINITE RETRY? 
BMI 108 :YES-- TRY FAITHFULLY 
DEC SP "NO-- DECREMENT RETRY COUNT 
BLT RXEHLT GIVE UP IF RUN OUT 


ios: RESET CLEAR THE WORLD 
CLR RY 


O£Mo 


a aes 


;ALWAYS START TRANSFER AT LOCATION ZERO 
MOV R3, Re GET START TRACK AND SECTOR 
20S: T #RXDONE,(R1) | ;WAIT UNTIL READY FOR FUNCTION 


20s ;NOT YET-- WAIT 
RO ; THIS WRITE? 
BM RXFLSL ;YES~-- FILL SILO BEFORE WRITE 
; BR RXPERF ;NO-- JUST DO FIRST READ 
; HERE TO PERFORM READ OR WRITE, AS SPECIFIED IN RO 


RXPERF: MOVB RO, (R1) :DO READ OR WRITE 
10S: ISTE (RI) READY? 


10$ ;NO-- WAIT 
MOVB Re, RXDB(R1) ;SET SECTOR # 

20S: TSTB (R1) ;READY FOR TRACK? 

Pats NO Walt 


FESERANS KUNE 
ae 
ce 


Remain nian 
FEOSRAERS REVS 
sdsassss sada 


: 


= 
= 


a eel oe cod 
RS 
— 


— i 
Bae 
— Oe 

i “NI 

=o 
= 


~ 
os 
ee 


a 
N“ 


Re ° 
Re, RXDB(R1) ; 


Re ‘RESTORE HIGH TRACK, LOW SECTOR 
WRXERR! RXDONE, (RI) ;DONE OR ERROR? , 


30$ ;NO-- WAIT 
RXRTRY ;YES-- ERROR IN FUNCTION 


SPNSFEHSE LOS 
2 


-_ 

ee 
re re eee ee 
BH B-* b= b= b= Bb Bs & 2 pb Bs 0 be Be 


RSA A BARA ANDY 
Bo BNOF LUO Le 


coe 


2 
2 


8 
a 


qpmammonn 
S 
: 
S 
: 


: 
: 
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NTER TABLE 


: DISK TRANSFER COMPLETE WITH NO ERRORS 
: TST RO sTHIS A_WRITE? 
BMI RXWDON *YES-- SEE IF DONE WITH DUMP 
; BR RXEMSL *NO-- READ-- EMPTY SILO 
: READ COMPLETED-- EMPTY SILO TO MEMORY 


AYEMSL: MOV WRXEMPT#RXGO,(R1) ;START EMPTY 


RARDIN 
WONMU CWO 


BRS 


Nan ‘Ero 


iOS:  BITB  #RXTREQ!RXDONE,(R1) ;READY FOR WORD, OR TRANSFER DONE? 
BR «20S ;BRANCH AROUND VECTOR 

REQUIRED POWER-FAIL VECTOR 

.WORD — ROMORG, PR7 


Be 


173224 
173226 
: 173630 
i 1535 3534 
: 173236 
3173240 


10$ ;NOT READY-- WAIT SOME MORE 
RXRDON *DONE-- GET ANOTHER SECTOR 
RXDB(R1),(R4)+ NOT DONE-- GET A BYTE FROM SILO TO MEMORY 
10$ ;WAIT FOR NEXT BYTE 
: SILO EMPTIED-- SEE IF WE ARE DONE WITH BOOTING 
RXRDON: 
$$$=. 
CMPB ss (R2)+ (Re)+ 
CMP #256. #2, ;HAVE WE READ ENOUGH? 
BHI RXPERF ;NO-- READ SOME MORE 
CLRPC: CLR PC YES-- GO TO LOCATION ZERO 
: WRITE COMPLETED-- SEE IF DONE DUMPING 


Re 

#26. ,R2 ; THIS LAST SECTOR ON TRACK? 
10$ ;NO-- KEEP ON GOING 

Re ;YES-- CLEAR SECTOR ADDRESS 
#B1T8!BIT0,R2  ;BUMP TO NEXT TRACK, SECTOR 1 
#1024.#28.#2,R4 ;ARE WE DONE WITH 28 K? 


HAL TO ;YES-~ GO HALT WITH RO= 0 IN DISPLAY 
RXFLSL ;NO-~ FILL SILO WITH NEXT SECTOR 





BO6 
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t WRITE ANOTHER BLOCK-- FILL SILO 
RXFLSL: MOV SRXFILL+RXGO,(R1) ;SET TO FILL SILO 


a 


at 
ate 


#RXTREG!RXDONE,(R1) ;READY FOR ANOTHER BYTE? 

10$ ;NO-- WAIT SOME re 

RXPERF ;DONE-- GO PERFORM WRITE 
(R4)+,RXDB(R1) ;YES-- STORE ANOTHER BYTE IN SILO 
10$ ;WAIT UNTIL READY FOR ANOTHER 

AFTER RETRYING -- DISPLAY ERROR REGISTER AND HALT 
SRXRERR+RXGO,(R1) ;00 A READ ERROR REGISTER FUNCTION 


SRXDONE, (R1) ;WAIT UNTIL ERROR ASSEMBLED 


. . * a . . 7“ 
pauae 
wr cro 
Te i 
Siva 
pan 
—fUue-o 


10$ i 
RXOB(R1), RO ;GET ERROR REGISTER 
HAL TED ;HALT AND DISPLAY ERRORS 


oO 
— 
o 
b+ 


SeeRuns 


Pe 02 bo fe Fame Be Be Bee 


ewe ee ee ee we ee we 


; NOTE THAT RO-R7 Y BEEN SAVED IN 40-56 
WHEN BUTTON #1 WAS wee Bushes 
eae 

MOV #<RXDTRK#BITS> ! <RXOSCTHBITO> RZ 


2ss93 
2560 
2561 
= 
ES 
eS 

2S$8 
est3 
2$70 
2s71 
ee 
2$74 
e575 
e576 
2577 
a 
Ss 
Ss 
es84 
eSBs 
2586 
2587 
2S88 
e583 


i START -11 HERE TO DO A DUMP TO RXI1 FLOPPY DISK 


SBITIS!RXWRIT+RXGO,RO ;00 A WRITE 


RS ;CLEAR INDEFINITE RETRY BIT 
RXSTRT START DUMP GOING 


CRURUAUA UO 
GRRLGOLS 


ae oS 
: 


: 
: 
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9 
numer yee 


zezzzzoo 
olen eee en] 


pT NS rg 


eseveeh 


;SAVE RO AS PC IN SE 
;RO NOW POINTS TO SE 


RO, ROTOR7+16 


cnek ane 


& 
p 
2 
| 
w 
z 
% 
w = 
3 5 
: = 
5 3 
wo oO 
go wn 
ie 
a 


«RETURN HERE> 


IN MEMORY AT 40-S& (LOCATION ROTOR7). 
ALL REGISTERS RESTORED 


CALLING SEGUENCE: 
y 


RET: 


PHOS CM OD CH EM EMER eMeDemsnees 


Soa ien banden ben ben] 
stot epee 
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es 


g 
2 
zg 
: 
: 
~ 
: 
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ss 


Saccceas 


GRU CeeR eR oemEneREMEE — 


OZBMOF .Pi1 
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OZBMOF P11 ERROR POINTER TABLE 


;BMB73F - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYL1 27(657) 22-AUG-75 10:30 PAGE & 
, RPOY DISK BOOTSTRAP AND DUMP ROUTINES 

 RPOY REGISTER DEFINITIONS 

RPEPA= 176700 ;EXTERNAL PAGE ADDRESS OF RPOY REGISTERS 


opo0n0 APCSI= 0 -OFFSET FOR CSR 
RPTRE= BIT14 
RPMCPE= BI 


ITY ERROR 
-11) 


TY! 
20 
60 
70 


SECTOR (LOW BYTE) 
GISTER #2 


TION ACTIVE 


° 
, 
. 
, 
o 
, 
° 
, 
e 
’ 
° 
$ 
© 
’ 
° 
’ 
. 
, 
. 
s 
’ 
. 
, 
. 
9 
* 
, 
© 
’ 
. 
, 
. 
, 
° 
5 


;BOOT FROM CYLINDER 0 
: SECTOR 0 

DUN TO CYLINDER 409 
; SECTOR 


REGISTER USAGE: 
RO -- 


4 BYTE) UNIT # (LOW BYTE) 
C 
T 


RI -- 


YLI 
R3 -- TRACK (HIGH BYTE) SECTOR (LOW BYTE) 
~ - COUNT 


WORD 
RS -- PARAMETER WORD SAVED FROM INITIALIZATION 
SP -- RETRY COUNTER 


we ee ee wet es ee es ee wes ee eres 
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ERROR POINTER TABLE 


: HERE TO BOOT FROM RPO4-- UNIT # IN RO 


T: 
CLR Re 
CLR R3 
BIS #<RPREAD+RPGO> *#BITB,RO ;SET READ HIGH BYTE, UNIT # LOW BYTE 
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ERROR POINTER TABLE 


;BNB73F - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(657) 22-AUG-75 10:30 PAGE 6 
1730 018704 MOV #256. R4 ;READ 256 WORDS TO BOOT 
BR —sRPSTRT ;START BOOT GOING 

! START RPOY GOING ON EITHER DUMP OR BOOT 
RPSTRT: MOV RETRY, SP SRETRY RETRY TIMES 

MOV BRPEPA+RPCS1,R1 ;ADDRESS RPCSI IN Ri 

BR —RPRTRY SFALL THROUGH RETRY CODE 
' HERE ON ERROR TO RETRY 
ReRTRY: TST Rs ; INFINITE RETRY? 


yuo 
Eos 


SP 
RPEHLT : YES-- GIVE UP 


tie 
be 


ios: 


aa PRE 


-7Ap!! 
RO,RPCS2(R1) §;SELECT PROPER UNIT # 
#RPDVA, (RL) :IS DRIVE AVAILABLE TO US? 


os oe 
a 


S 
e 
3 


RPRTRY -NO-- TRY AGAIN 
#RPPRST+RPGO,(R1) ;D0 ’READ-IN PRESET’ FUNCTION 
R2,RPDC(R1) ;SELECT PROPER CYLINDER 

R3, RPDACR1) ; AND TRACK AND SECTOR 

R4, RPWC(RL) ;SET UP WORD COUNT TO PROPER VALUE 


j POORESS, SINCE IT 19 O RPTER ReAG-IN PRESET 


sy (Rl) iB aRt F USONGTION GOING a 
RO’ ORE’ RO 


aS 
x 


Bs 


SO CO Se StS Sees ee se ee sews we ae 


= 


5 Be 
ee 8233 


ee 


=) 
2 
— 


2 
on 
b= 0 > b= = bh el sell ae aed 
bs 


2700 
2702 
2703 
e704 
e707 
2708 
27093 
e710 
e711 01271 
e7le 
2713 
2714 
e715 
srs 
271 
2718 
2719 
e720 


uf 


8 


be 
g 
— 
BR 
n 
— 
w 


a 
a oe 


(R1) Agsoy> 
208 - WAIT UNTIL IT IS 
#RPTRE! RPMCPE, cri’, ; TRANSFER OR MBC PARITY ERROR? 


= 


we ee Se ee ee ee Se ee weewe we 


8 
8 


zac 


RPRTRY -YES-- ERROR-- TRY AGAIN 
#RPATAIRPERR,RPOS(R1) ;ATTN OR OTHER ERROR? 


_ 
Bs 
os 

Ce 
wo 
“ 
“4 


; YES-- ERROR-- TRY AGAIN 

;READ FUNCTION? 

3YES-- BOOT-- GO TO LOCATION 0 

;NO-- DUMP-- HALT WITH RO= 0 IN DISPLAY 


8 
a] 


J . 
bb be 9 bs ep ehh 


Bae 
i 


: 
BS 
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z 
a 
es 
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NTER TABLE 


Bry 


IN 


HERE TO HALT AFTER A DUMP-- DISPLAY RO= 0 IF NO ERRORS 
HALTO: CLR RO ;DISPLAY RO= 0 TO INDICATE NO ERRORS 


HALTED: HALT DIE 
BR HALTED ;STAY DEAD 


HERE ON ERROR FROM RPOY AFTER RETRYING-- DISPLAY DRIVE STATUS IN RO 
APEHLT: MOV RPDS(R1),RO ;DISPLAY DRIVE STATUS 
gR HAL TED sR.ILP. 


Tae 
in: 


BF 


: START -11 HERE TO DUMP TO RPOY DISK 


; NOTE THAT RO-R7 HAVE ALREADY BEEN SAVED IN 40-S6 
; BY PRESSING BUTTON al. 


ReouP: 


#RPOCYL , Re 

#<RPDTRK#B1 78> ! <RPDSCT#BITO> ,R3 
#BIT1S!<<RPWRIT+RPGO>*BITS>,RO ;00 A WRITE, UNIT # 0 
#-<1024.#28.>,R4 ;SET TO DUMP 28 K 

haat ABE eT em 


S= 
—C)r—-C)— 
ress 
oO 
wewewewe Ce ee eeweeee wee wees 
0 b-- 6 bb = bt 
~— 
xe 
-_— 


a 
2745 
e746 
2747 
2748 
2749 
2750 
e751 
e7Se 
2753 
e7S4 
2755 
2756 
e757 
2738 
e759 
2760 
2761 
e762 
2763 


a 
Ns 
a 


eau ue 
= 


RS 
RPSTRT 


: 
: 
g 





DzBNOF PLL 


ze 
2770 
e771 
e77e 
2773 
2774 
e775 
ee 
2778 
e773 
2780 
a) 
2783 
2784 
fe 
a! 
2789 
2730 
e791 
2792 
e793 
e744 
2795 
e736 
2797 
27398 
e733 
2800 
2801 
e602 
2803 
2804 
2805 
2806 
2807 
2808 
2809 


NACY11 
ERROR 


(657) 
INTER TA 


HO6 


T-75 09:30 PAGE 63 SEQ 0071 


;BM873F - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 10:30 PAGE 7 


’ 


ee 


we wees wees ee wewewe 
+ 6 6 bb bb se ee 


ae od 


: INTERNAL BUTTON #4 -- DUMP AND BOOTSTRAP THROUGH DTE2O 
: OTE20 DEFINITIONS 

: NOTE THAT ALL TEGO RE REGISTER DEFINITIONS AND BIT DEFINITIONS 
: IN $DEF IN 


bresiz= 40 ;EACH DTE OCCUPIES 20 WORDS IN EXTERNAL PAGE 
TEMAX= 4 ;MAX OF 4 DTE’S ON A PDP-11 


} BUTTON #4 -- INITIATED BY ’-10 RELOAD -11’ BIT 
BUTONY: MOV RO, ROTOR7+0 ;SAVE RO IN 40 
MOV #10$,R0 ;SET RETURN ADDRESS IN RO 
BR REGSAV SAVE R1-R7 
REGISTERS SAVED-- LOOK FOR THE DTE20 WHICH PUSHED THE BUTTON 
THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL 
; RINGING AND HAVE THE VeL.UE 1365 (OCTAL) IN IT’S 
; 0 -10 BYTE COUNT T 
NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE2O’S. 
ios: Seo es LOCATION ZERO 
VE 2 
SET NXM 
r 6 
MOV ary RIORITY FOR NXM TRAP 


LOOP THROUGH ALL DTE’S 
20$: MOV #DLYCNT-DTESIZ,R4 ;POINT TO DTE # -1'S DELAY COUNT REGISTER 
; (WILL BUMP TO # 0) 





T06 


g 
a 


(ee?) 1-0CT-75 09:30 PAGE 64 
TABLE 


} HERE ON NXM TRAP=- RESET SP AND TRY NEXT DTE 
1173694 012706 bis: 84, SP ;SET SP TO 4, STACK IS LOCATIONS 2 AND 0 
ti p00004 


1 bog. #OTESIZ, RY ;BUMP TO NEXT DTE’S EXTERNAL PAGE ADDPESS 


:173642 900040 

; 173644 105704 RY U8, THIS THE E OF ate DTE’S? 
; NOTE THAT THE af TD rE IS aT 
: AND THAT NOW R4 


WES ORT ALL OVER, UNTIL A DTE 
; SAYS HE PUSHED’ THE 
#T01108,STAT-DLYCNT(R4) ;DOORBELL RINGING? 


cab abosapes Epes 


Os = bs 0 be pee 
WOU c wry 


io Seee 001770 228 «NO-- TRY NEXT OTE 
TOLOBC-DLYCNT(R4S, (PC) ;DOES THIS ONE HAVE 1365S 


; 173660 
ree Obtalt ; IN IT’S TO -10 BYTE COUNT? 


73664 001365 2es ;NO-- TRY ANOTHER DTE 


S661 
e8ee 
e823 
2824 
2825 
e827 
2823 
2830 
2831 
2832 
2833 
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ERROR POINTER TABLE 


:BM873F - KLIO (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY11 27(657) 22-AUG-75 10:30 PAGE 7 
; : WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON 
: ADDRESS OF DLYCNT REGISTER IS IN R4 


: MOV R3, (RS) RESTORE LOCATION 6 
-(RS) ; § 


NOV Ri’ (Re) : 
NOV RO’ =(RE) : § 


: SAVE FIRST off DTE REGISTERS DLYCNT TO TOLIDT 
; IONS 130-156 


Bg 
a 


poysoagRaRERS 3 


. 
me 


IN LOCA 
MOV #OTESAV, RO ;POINT TO SAVE AREA 


29S: MOV (R4)+, (RO)+ -SAVE A REGISTER 
CMP #TOLIDT-DLYCNT+DTESAV,RO ;FINISHED? 


BHIS 29S ;NO-- SAVE SOME MORE 
R4= TOLLDT+2 


SET Rl= STATUS REGISTER 
R4= DIAG REGISTER 


DO ’DIAGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT 
é 


ered 


LOADED FLAG 
$$=. 


TST 
MOV R4,RI ; SO DOES RI 
MOV #DRESET, RO :SETUP RO FOR ’DIAGNOSTIC RESET’ 
MOV 


RO, (R1)+ ;R1 POINTS TO STATUS REGISTER 
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ERROR POINTER TABLE 


# 3. 
wo 


TERS: 

: — Rie: DRESET (DIAGNOSTIC RESET FUNCTION) 

; Rl -- STAT (STATUS REGISTER) 

: R4 -- DIAG2 (DIAGNOSTIC REGISTER #2, WHERE DRESET IS) 
5 


THE -10 WILL NOW TART READING -11 MEMORY, AS SOON AS HE SET 
: “THE 10 -10 ADORESS. WHEN FINISHED, THE 10 WILL RING OUR DOORBELL. 


CLR DLYCNT-STAT(R1) ;SET OTE20 FOR MAXIMUM DELAY (ZERO) 
CLR TOLOAD-STAT(R1) ;Sie.°? OUMPING -11 MEMORY TO -10 


TARTING AT Local! 
BIT blige. B,) -1S RINGING (TRANSFER COMPLETE)? 


| AOV ROT (RY) feo Soe DO Be ERROR FLAGS 
: NOM THE -10 WILL GIVE US A 6, WORD BOOTSTRAP TO, BE RE 


ale! TARTI LOCATION 
The ~10 WILL QUR DOORBELL, AND We WILL WILL START AE TION 
THE L LOADED eObe oT LOCATION’ * re 


CLR TOLIAD-STAT(R1) ;START INPUT TO LOCATION O 
MOV #IFLOP! <<-256. 87777), TOLIBC-STAT(R1) ;256 WORDS, INTERRUPT 


¥ 


88 
q8 


¥ 


Oo 
y 
be 
weome we wees 
ee oe co oe G-+ ps Bs pa he 


co 


——O) 


% 


; 710 WHEN DONE 
#TO11DB, (Ri) ;DOORBELL RINGING (LOAD FINISHED)? 
;NO-- WAIT UNTIL DONE 


LEAR DOORBELL RINGING 
TRS: BITIS= 1, BITO= 0 


Bs 4 
<£ te 
=8 

RBs 


a 


RO, (R4) 
#8iT15,RS 
- TO SAY BUTTON #4 


PRESSED 
Pc ;G0 TO LOADED CODE, STARTING AT 
: LOCATION 6 


-O 
Bs 


L 


5871 
e872 
al 
2875 
a 
2880 
a 
cose 010014 
2888 
2889 
2890 
2891 
esse 
Sea 
Ee 
2899 
2300 
2901 
2902 
2903 
2904 
2390S 
2906 
2307 
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POINTER TABLE 


;BMB73F - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYI1 27(657) 22-AUG-75 10:30 PAGE 8 
. ; FILL TO END OF ROM 


z 
a& 


1000>-<.-ROMORG> ;FREE BYTES AT 1000 


OAEEEB IT 


WONMUIL WUE O 


i 


5353 
e324 
2325 
2326 
2327 
2328 
2329 
2930 
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ERROR POINTER TABLE 


uz 
m5 


8 


> HHBHHHEHHHEHHHEHHHHHBHHEEHHHHHHH HEHEHE HHH HEHEHE 
; INITIALIZATION AND START UP OF PROGRAM. 
> HHHHHHHHHBHHHEHHHHHHHHHEHHHHHHHHEEHHHEEEEHHEEEHEHEHHEHE 


RESTRT: 
#SCNTAG, R6 sFIRST LOCATION TO BE CLEARED 
(Rb)+ “CLEAR MEMORY LOCATION 

#STKS, R6 : DONE? 

, :LOOP BACK IF NO 

#STACK, SP ‘SETUP THE STACK POINTER 
#SSCOPE, JBIOTVEC -IOT VECTOR FOR SCOPE ROUTINE 
#340, alOTVEC+e LEVEL 7 

SERROR, JHEMTVEC iENT VECTOR FOR ERROR ROUTINE 


#340, JHEMTVEC+E 
5 aeTRAPVE CTOR FOR TRAP CALLS 


STRAP. af c 
#340, DRTRAPVEC+2 
s. ALIZE THE LOOP ADDRESS FOR SCOPE 
ASK WHICH TYPE 
CH TYPE 


2 
P *) 


PERM iti iiit fiat 


ape me se eae lose T: 
to ol b= 2 ps pe ps 
os qeads 


eee 


$LPADR 
INTEG 


bas 
Zz 
4 


Meas iseseea rien 


Ba 
min 


T 
TRAP TO ADD O 
PWR FAIL BEFORE FIRST TEST. 
a T 
N FLAG 
UNDER ACT-11?? 
# UNDER ACT-11!! 


Rows: 
7" 
3 


& 
aia 
—— 

NNN 


Mm+44-4-4m 


RRR 
gases 
eageg 
=BDonne 

5 


fT 
3 


BNE 
MOV 
1 MOV 


oo 
- 


S34 


(SP)+, 384 : 
MAP. YA,@#173000 ; 
64S : 
otek sea. 
3#173400 


(SP)+, 384 
64S 


OO 
2 


ST 
ae 
aeons 


sADJUST STACK 
SRESTORE LOC 4 
:15T MAP ADDR 
:LAST MAP ADDR 
;LAST ROM ADDR 


;SET ROM TYPE 
;START TEST 1 


MAP.YB,a#173000 ;DOES 1ST WORD COMPARE? 
69S ;CHECK NEXT MAP 
#MAP.YB,TABLE ;1ST MAP ADDR 
#END.YB,ALLEND ;LAST MAP ADDR 


oe 
Pom 


Besess iss 
Le 
Sone Seessseee 


eae 





NOG 
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TABLE 


SE 
: 


000624 #1 ,LASTA ;LAST ROM ADDR 

005164 MOV 102;VERSON ;SET ROM TYPE 

PRGI :START TEST 1 

173000 wae MAP. YC, #173000 sQOES 187 WORD COMPARE? 
au (SP) eA L * et 

#76$, 384 save 

hae. ¥C-+400, 88173400 

(SP)+, (SP)+ 

(SP)+'aa4 


ceaaee 


#MAP. YC, TABLE 
#END. YC, ALLEND 
#173776,LASTA 
#000103, VERSON 
PRG1 
MAP.YD,@#173000 ; 
79S 
#MAP. YD, TABLE 


#END. YD, ALLEND 
#173776, LASTA 
#000104, VERSON 


Res 


Beit icicier ecient ct 


Ss 


pt 


bee 


52 
a2 
= 
a 


Be 


b= 0 b= 9 bp he pe 
w 
= 


SSSssssses 
WOnmun cure 
8 
rm 
Aaa 
faze 
Bee 
337 


wanr-r-e~oe 
, 


BNE 
MOV 
MOV 
CMP 
BNE 
MOV 
BR 
CMP 
MOV 
BR 
MOV 
MOV 
MOV 
MOV 
JMP 
MOV 
MOV 
MOV 
MOV 
JMP 
CMP 
BNE 
MOV 
MOV 
MOV 
MOV 
JMP 
TYPE 


» NMATCH ;NOT BM873YA OR B OR C OR D 


INI TFG 31S THIS THE FIRST TIME START UP? 
a TFG ;8R_IF BOT FIRST TIME HERE. 


: L 
, BM873xX TYPE THE QUESTION. 
(SP)+,Re 
(Re), Re sPLACE CHARACTER INTO Re. 
#52, Re “WAS # HIT?? 
64§ -BR IF NO 
#MAP.Y. , TABLE SE! FOR START OF TABLE 
#END.Y.;ALLEND ;SET END OF TABLE 
#173376,LASTA ;SET LAST ROM ADDR 
#101,R2 ;WAS A HIT?? 


4 

w 

4 
| 


—m 


BINSF TE TRE TSSONS 


ee 
DER 


3 Siniiatain ror 
OOOOCOOOVOOOOOOOO0OO0000000 
0 b= 0 8 bb Fh Bb 8 be = Fo Fs be be fe Fe fe 


Soe tose sam 


8 
8 
oO 
o 





BEGINING. 


ART OF TABLE 
TABLE 


HIT?? 
on T 
END 3p 


£ 


Shih 


R 
: 
8 
. 
~ 
= 
z 


= 
& 
: 


ttt 
ang 


ie Nee pees 


ee careers 


bam ham hem hat ham hone hae pan ham pam hae ban pan bon bam pan pan ban han pom ban pan om fan pon bon fan pon ban fom. ban bom bean bom pom ban hon fon hom pon hon han fon pon pas han ban an pan ban pan pons pan pend 
QOOIONYOWOGAIIVBONVOOVIONAIOIVWOWIAWAINOHOVHOWVBVWAIVWWOKVAHOMAIVOAONOO0OOO 


REBAR ARR EE RAO a aa BSR CERES RRMA RA MARRR RES 


DeanOF Pus 





C07 


z 
a 
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ERROR POINTER TABLE 


. 

“uo 
— 
bo 


ASTA: 
010450 NOROM: PE ,NOROMS ;TYPE CAN'T FIND A RESPONSE 
:NO LOADER INSTALLED? 


-2 
051124 oS010 Be <15)<12>/TRAP TO 4 ON {31 READ OF 1730007 
O4441le 9201 (15><12>7IS LOADER INSTAL 

pea betieo €15>¢12>/CAN'T ery ODER AS YA,YB,YC,YD OR YF AFTER 
46 1 (15)<12>/CMP WITH LOC 1730007 


OZBMOF 
Be 
ae 
a 


Q 
0 
0 
0 
9 
0 
0 
0 
0 


Rares fooone 





BE CHECKED? 


ae 


;POP pouNTeR 


;G0 00 


ADDRESS 


Q 2S WHEN SCOPE IS HIT 


Gor 
MAP 
poOREe> IF SW14=1 


1; 
HE TEST. 


wee 
YE 
HAT ADD BEEN READ S TIMES? 


: THAT TRYING 
TRAP. 
BEGGINI 
L4= 
TART 
T 
F NOT S TIMES 
;WAS LAST ADDRESS CHECKED? 
Tuts 
TE THE PO 


ICK 
IF 
I 
ON 
;CONTINUE THE TEST. 


;EXTENDED WORD TO 


;8R IF 


;BR IF YE 


‘pba 


LAST 
abAs 


#8170 
#173776, LAST 


#173776 
MAP, 


a & 
ge snesees 


— _ 
ae sruU~ Bru~ 


Cc be 


a 


“75 09:30 PAGE 72 


BtE 


1-0CT 
OO4¥O00 166566 228: 


a 
oO-O-+ ot 


PaRERERe Rag RaRpan erga 


EVENS SSNS St AMUN SS SESS MSA 


pam pam dpaee ome hams pan pean bam pam fan ban bon ban Son bon ban bon ban bon bon bon ben bon ban bee) 
QHOANIOBWONOOOWNVVIHWOWOOKH0O0H} OOOO BV0OO0OAO 


BBE BEB BBS NSIT CUBA O Bos sees SPS PTR 


pate eee haeee hoe aes oes ae aan pan peaee paen hath pawn bau bate ean han pose Spams bam boas pam bam team boos ae bam hae fae ham beat hen bak hae oes oe heme ae ree he ne ee ee ee ee ee ee ee ee 
MMMMMMMMIMMIAIMIMNMIMOMMMMOMNMMMNMAMMOMMIMMMMMMMMMMMMMMMMMMMMMMNM 


MACY11 27(657) 
ERROR POINTER TABLE 


Pll 


MAR 1 





SEQ 0081 


E07 
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7) 
R TABLE 


ff 


ERROR POIN 


MACY11 27( 


ae 





x a e 

ne | : : 

» 5 yo Ug 

BS ES 3 a ie 

w & RO w ree 5: 

ges 5 &> ra Fa - & Line: 

Fue seers ae 3 

Sue Aaciciea’ & fe 3 & BES 

ofa-sS50%e: 8 er fe 
5 Bregestevly 2S. CF g gh aeoasats . 
we Fee oe ee out Siege réseré - 
E 2083 wis Set 38 BseBee4 OPE E> 2 
~ #°Seecanee rox so seu. a a ar 
s baiateahed Ss ok Gabeieiieates So 

Oo > 

= AS Si 
Pose 22 of 92 E8ee8 
Jey es ee ee 
= SAWSTESKEL sweden GaaxSSe EeSesee SSIS. 
5 Saran 
; BERBREDRUPESDEEnyey copgabcanasemes Budd 
a, - 8 £.= 
tne “a w we « “M & bert 4 
me 8. £ & ig 28 ¢ a2 xe 





11108 170016 38: 
177777 


8 zz Baan 
pa RE § kee epee 


: 
See Nas ences Es 


en Reems Kemmn Reeen Ream Reems heen Reon Beam foe eee De ee oe ee 

dh ed ad Hd gd Od nd Od md md 4 4 oe So Keen Kees Ieee Deol Keth Rooe Keon Doe me Dot Kot hbo hon Doe no} ttt eto * 
seh Metta inate ae Rete Keath Reem Rawk Kom Lae Robes Roos Reem tee Ree Reon Roe oe | ome Noauy Kuaum Reemn Keacn Iotite Boten Rook Peete Roven Reet Root Recet Ron Kon Ome } Sn naomi Reem nee) 
QOVWWIOVWWOWOIWWO0NI000O BVOOOOOWOOB000000 200R00 


AAD UAD A B.D.BGD BBD BO re eich ee Bases onda te ee eB eo aos 


ae pan pee pam pean heen aan hae ott bate ame Sek heen en ree ree ree foe ee fee ham hoes ham fae tee bam toe hae te ee en ee ee ee ee eee 
MM MOM MMMM MMMM OM MM CIM CI MM MMMMMMMMMMMMOM OM MOCIEIOICD 


011142 000004 

166414 
7 00000: 166400 30S: 

O47111 
0S31 
034115 
poten 
eSeb 


2767 0 


KEEP GOING 
SS NOW 
we 128. WORDS TO BE CHECKED?? 


TER 


Y# SELECTED; FILL TABLE 
T Buea va 
DATA FOR TYPE OUT 
-Y# SELECTED? 
ADORE 


ST LIMIT BEEN HIT? 
T 


THE TABLE. . 
HE POINTER 
LL THE DATA TABLE 
ALL 
ASE 
NO 
YPE 


;SET RO WITH THE STARTING ROM ADD. 
;POP THE POINTER 


;TYPE THREE SPACES 
Pa 
IF NO 


CONTENTS OF THE ROM OUT 
31S 
Fi 


HAS THE HI 


FaS_oo “ 
et ee 


Ys - 8 


spasaattssasewent 


LAST,RO ; 


w 2 
rag 
“8 
ge 


2 


SB TNO READ FRON ROM. 
3 he 


3TH 


wv 
1 
ba 


1-0CT-75 09:30 PAGE 74 


01 


1 
7? 00007 167554 15: 


=O 


SSE ~ ae e: 
SB02=230000 


Spee ers 555 ini RR chia 


Spetodeseaesetanen 
sam pap pan pan pam hee bam pan ans pan pen bas bon ban ban bon ber] Saban han pan pan ben bon dun ean) 
OD OOO9B0OOO00MNMH000 QN00KNM0000 


ERNE 


000001 165764 2§: 


ERROR POINTER TABLE 


MACY1i 27(657) 
16746 167510 


011546 104400 014551 


MAR 1975 
DZBMOF .P11 





<177>¢177>/BLIND READ OF ROM/ 
CHECKING IS PERFORMED. / 


DATA IN SOFTWARE MAP 
pare IN SOFTWARE T 
Gest LIMIT BEEN HIT? 


;STORE THE 
;HAS THE HI 
;GOTO 
2><35>< 


<1e<1a«1 


><€15>¢177><177) 


$ £28 & 
SRSSRINS 
ESA 
Fa Saath 
g eueuuocucuincs 
et 


Spee 


Sehnae smc 
ueseeer a was 
RRSRRRER TRAE MER 


Som Mate Kae Reeth Roem Reem Ren Roem Kaen Rte } 
ton Rauty Ieee Keen Rete Deen Toa Roane Kamm Kee Raum aoe Boone Ioannou Reet ) 


AQOOOOOOOOMNMAWOOO00 


ORLA EAN RRR SNE NARRS 


e 
2 
8 
: 
' 
: 


: 
: 
: 
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167322 

702 010167 167320 
0117068 104400 01455! 


674 011001 
676 010067 


11712 016746 167310 


011716 104402 


ao 





HO7 


g 
a 
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POINTER TABLE 


oOo 


VaR 


ee i BSS Cate su De 
sORPARED TO” T Fa oA Ron ADDRESSES 
;NOTE THE POLLOMING 
DATA INSERT DATA; HIT LINE FEED TO ESCAPE. 
LIST L gs $18) Tee Cor rae TABLE ON T 
1 THE AODRESS OF THE DATA YOU WANT TO ALTER. 
MODE A CARRAGE RETURN 


CARRAGE RETURN” N_IN THE DATA_INPUT 
WAITS FOR NEW DATA. 


;SET FOR POWER FAIL 

; DEFAULT STARTING ADDRESS TO MAP 
; THE SOFTWARE ADDRESS 

; TYPE AN “#” 


2 bb bh B-= b 
=z 


;WAS AN “L” (LIST) HIT? 


;WAS A “DO” (DATA) HIT? 
;WAS AN “R” (RUN) HIT? 


;WAS AN “A” (ADDRESS) HIT? 
YPE QA fee ae 
NEITHER A "L","P","D","R","A",OR CR WAS HIT. 


;RESET ADDRESS POINTER. 


BBISe RMRESESRR BARTRERAS 
S838 SZEGURIEY BGESA SSS 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Ce oe en ooo ee eel cee Seed aoe Se ee ee ed Oh 


(SP)+, (RL) ;STORE DATA 
(R1)+ TARE  ADDRE 
175706 CMP EXTEND, RI ee HE PC eNnee 
? fg ie LIN SExceEveD! ERROR. 
e647 MOV R1, TEMPY ‘SAVE THE ADDRESS. 
14560 RLF 
166464 MOV TEMP4, -(SP) 


Pa 
a 
3238 
a 
rey 
a 
=e 
ce 
a 
Ble 
te 
Be 
Bs 
me 
ee 
Be 
Be 
3331 
ee 





: 


a 


my nonrerrorrn nny 
= 65 


2 e222 soe 2 
Tw 
A so3 2 Rh BB 


— 
8 
— 
oO 


ct ida Re REE PRRRAiA dda aaa aa Ania nuuer et reece 


Ood0000 oo 


107 
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ERROR POINTER TABL 
0187 b MOV R1, ADDRESS “SAVE THE ADDRESS FOR GOOD 

pap teS ike IMP XHOLD ; 
1o44oo 014544 7$ TYPE M.OM ;TYPE A“? 
000167 177622 JMP KHOLD 

sYOU ARE HERE BECAUSE YOU HIT AN “A” 

:YOU TOLD ME YOU WERE GOING TO INPUT AN ADDRESS. 

390, INPUT THE ADDRESS AND TERMINATE WITH A CARRAGE RETURN. 
LO4414 SRV.A: RDOCT ;READ THE ADDRESS HE WANTS TO MODIFY. 
012667 090600 MOV (SP)+, ADDRESS 
000167 177610 4S: IMP XHOLD 

; NTERED HERE BECAUSE YOU HIT “L” 

"YOU TOLD ME YOU WANTED A LISTING OF THE SOFTWARE MAP 

:SO HERE IT IS. 

SRV.L: 
016700 175622 MOV TABLE, RO GET SOFTWARE MAP 
016767 175620 000176 MOV ALLEND, DEAD :SET DEAD END POINTER 
104900 O14 TYPE , MSGH TYPE HEADER 
104400 01 T DH. 28 TYPE ADDRESS ADD+XX 
012767 000007 166374 1S: MOV 7, TEMPS igeT COUNTER FOR ACCROSS PAGE 
O11067 1 MOV (RO), TEMPY GET DATA 
010067 1 MOV RO, TEMPS GET ADORESS 
05720 TST (RO) + ‘UPDATE ADDRESS POINTER 
104400 014560 TYPE, 
O16746 166354 MOV TEMP3, -(SP) 
1 TYPOC 
104400 014551 TYPE ,MSPACE 
O16746 166344 MOV TEMP4, -(SP) 
1 TYPOC 
104400 O14SS1 TYPE  ,MSPACE 
011067 166332 2s: MOV (RO), TEMP4 GET DATA 
010067 166324 MOV RO, TEMPS GET ADDRESS 

TST (RO)+ ;UPDATE POINTER 
O16746 166320 HOY TEMPY, -(SP) 
104400 014551 Tee. , MSPACE 
016703 000066 3 NOY DEAD, R3 
00s TST (R3)+ ;UPDATE POINTER 
CMP RO,R3 ‘LIMIT DONE ?? 

001404 BEQ c$ BR IF YES 
005367 166270 4§: DEC TEMPS ‘DEC DATA COUNTER 
001356 BNE 2s :BR IF MORE DATA TO GO 


z 
a 
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ERROR POINTER TABLE 


000731 sg BR ; TYPE THE ADDRESSS 


BBs 164624 T § TOO ee DUMP? 
00574. T 


;PUSH POINTER. 


IF ALL DONE 
EXTENDED MAP: 


He BEAD ENO POINTER 
'DO IT AGAIN SAM. 


: 
wv 
~ 
oo 


6$: 
DEAD: 


;NOW YOU ARE HERE BECAUSE YOU WANT TO RUN THE PROGRAM 
;REMEMBER NOW, YOU SET UP THE MAP. 
sARE YOU SURE YOU TYPED IN THE CORRECT DATA.??? 


ONO VNHO0OO0O00000 


SRV.R: 
RUNS: 


8 
$—~ b= 
moo 


ise ADY FOR UNEXPECTED TRAP 
TEST ae ez. 


_ sais, TM10 28 BREN I HIT “SCOPE” 
T RESUTS 


ees 


)+, (R4)+ : NEXT ADDRESS 
#173224, RO THIS THE SECOND TRAP VECTOR?? 
10$ IF NOT VECTOR 
(RO)+, (R4)+ ‘UPDATE THE POINTERS !! 
RY, SGDDAT 


SaSEREDOaHe 


;READ THE ADDRESS 
;READ THE SOFTWARE ADDRESS 
;BRANCH IF OK 


bs bd hb hh ho 8 BH 8 Be ho 


i 
S 


o 
Cc 
es 
R 


HA 1th BEEN READ 10 TIMES? 


25858 


a 
Be 
2 
cts 
04 
0S 
a 
si 
09 
a 
a 
3413 
14 
t 
16 
17 
18 
19 
Bs 
‘el 
c4 
4) 
26 
a 
te 
es 
33 
3 


he ee at 


%S 
oO 
—— OE 


ene 
#8170, SWR 
#173776,LAST 
3$ 


164404 
176044 


DODOVOVOOOOVDVOOOIAQOOOOOOOOOOOOO0OOO00O000 
“IMD 


a 


PETRIE SSRORPR TS ES 


— bb bs 0 8 Bb 8 0 


34 
; 
34 
; 
; 


SBBIF 


aes 


2 


B= 
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3176 012767 173776 
16704 175220 


l3el 
l3ele 009716 





T-75 09:30 PAGE 80 


Abie 


MACY11 27(657) 
ERROR POINTER T 


3 
= 
« 
= 
y 
a 
4 
2 
3 
5 
“, 
. 


“oe 


“TO BE TESTED?? 


EXTENDED LIMIT BEEN TESTED? 


IDN’T TIME OUT. 


-OG 
Qa 


— 
: bet 


D 
ACK 

9 

SWI4; (FREEZE !!) 
NEXT ADDRESS 


GOTO 7$ 
KEEP GOING. 


29 


GOTO 7$ 


eH 
w 


Fano eee - 


Set Sota tat 


‘UPDATE THE POINTER 
tURITE ROM WITH A -1 
'WAIT ONE INSTR. TIME 


6$: 


: 
SSS cease Na ase toe eee 


semen 


Fan bam pam pan han pat pan pan pan hon fan ban ban pate ban pun ban ban ban ban ban bon bon bes }an bon bon banban bon ben ban bon bon) 
OQOOOOWWWBWOWOWIHVWHO0WWOMNO0B000020000000 


001100 
004000 164262 
a 000001 i64e4%6 22%: 


eae TARO 





STORE THE INF 
STORE ROM DATA 


TEMPY 


» (R4)+ 


04173024 
8173224, RO 
ieee TEMPY 


’ 
s 


AND THEN READS 
2 THE a ot 2 
PASS THE NTS WILL 


;BE TYPED OUT FOR YOU THE 
MSPACE 


TEMPY, -(SP) 


3#173024 


,» MSPACE 


aypanvsssaatt 


a 


MOBLONM 
mae Es 


‘AND REPORTS. AN ERROR IF DIFFERENT THAN 


;WHAT WAS FOUND BEFORE. 


12767 013374 001272 PRGY: 


P 
a 
¢ 
2 
s 
2 
2 
& 
¢ 


ef 
: 
s 
¥ 
r 


;USER TO VERIFY. AFTER THIS THE PROGRAM 


;FOR EACH 
; THE CONTENT 
;ON THE FIRS 


;PROGRAM 4 
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28 
"ae. 
“3 
nw 

Sas 


16746 165410 


BERR? 
BeNNNeS 


: 


Sere ered ty 3 
Hnhhmr 


QOOO0000M00000 


vers aon 


ee 


BRAGG 
QOH000O000OMOO0 


SPER REUTERS RT Roose S ns oon eS NOR MONS MaaR 
peeeeerey teetetrtetetetetetmetetiatetite areca eit eR MTR 


b4400 
3466 O1E746 165532 
3472 104402 
3474 104400 014551 
Se 104400 014551 
S6 O16746 165444 
104402 
64 013724 


01 
O01 
01 


MAR 1975 
OZBMOF .P11 





AGAIN WITH OUT TYPE OUT 


RE para STORED 


OND TRAP VECTOR WITH -1 


FI 
FAULT LINE SELECTED =TO LINE 1 


0 DATA. 
. DATA READ FIRST TIME NOT THE SAME 
iBR F DEFAULT EQUALS LINE 1 


;SET FOR ERROR MESSAGE 


;READ THE ROM 


F 


ERROR. DATA NOT THE SAME AS BEFORE. 


UPDATE DATA POINTER. 


CLEAR THE CARRY BIT 


I 
;DATA NOT EQUAL TO LINE I 
;WRITE A -1 TO FIRST VECTOR 


IS THE DATA THE SAME? 
BR IF GOOD DATA 


T DATA 


UPDATE THE SIMULATED SWITHCH SETTING 


z 
by 
° 
a 
zi 
= 
5 
y 
ie 


;1S THE DATA THE SAME?? 
sper FOR TYPE OUT IF ERROR 


;BR 
3E 


; ZERO SECOND VECTOR 


:GET LOCATION WHE 
:PREPARE ‘OR TIME 


;SIMULATE SUITCH 1 


;1S 


#-1,98#173024 


3#173024 
R3, a#173024 
#173224 

34173204, RS 


#173224,RO 
LOCI, RL 


Pe 


MOV 


‘ 
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ERROR POINTER TABLE 


: 
4 (Ee 


“oO 


177777 173024 328: 


173024 165134 


173224 165226 


: 
SS8sna58 B87 588585 858 
—— ey BN eee SESS SSeS 


seesceeses S255003 Las [us | wo [es | ws} ooo 


BaMAARHASRERSSRONRORE NS So SSS SS oS oe See Sop SST Ts 


~etetebetetetetetetetstetoteket-tedbetetetetesreranenesaneeseanasens edd a Ht a tt dette 
OOOO OOWOOMWOIWOOOOOWWBWWOWWHWHOOOVKBWOOOKOOOOOO8BG0000000 


: JannnnknnnnnGn MMe MeOn Enea Men eoeMonenRaneMMnMMaMnOne 
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Z 
2 


3 
: | 
x 





BOs 
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12767 1 16477 #173224, SBDDAT 
8 $08 sesy ie 5h F5524 TERPY 

020105 CMP iI LINE 1 DEFAULT LINE 
001401 BEG 

104 ‘ERROR LINE 1 NOT DEFAULT LINE 


004 O00S&e : JSR ; TYPE ENO MESSAGE. 
000167 177214 :GOTO PROGRAM 4 AGAIN 


TS AS FOLLOWS: / 


/ 
/ 


CONTAINS: 


><12>/ADDRESS 773224 CONTAINS: 


“ 
~ 
(a8) 
_ 
ww 
~ 
tu 
4 
~~ 


><1e>/ADDRESS 773024 


+} 
><€15><¢12><395 
5><12><12>7 


VATED./ 
5)><12>/REAL PWR FAIL/ 


S><12>/PWR UP AFTER/ 
5><12>/777 


1 
1 
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ee ro 
ewe 
bye pRRRe ri 


AAA RL RR RRA whe teas 
ONOIOOOOOO0O0000 


8 
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ERROR POINTER TABLE 


1e44e4 
014626 000004 
173008 


: 
2 
: 


Baye 
5 


“IS THIS PF REAL? 
CAUSED BY : 
-UP,a#24  ; ITS REAL. PREPARE FOR PWR UP 
)+, 084 
(SP)+  ;POP THE STACK. 
(SP)+, 984 
; ERROR. BOOT DIDN’T FORCE 
INES AND LORD BUTTON WAS ACTIVATED 
#.PFAIL, d&c4 
STACK, SP 
;SET DELAY 
tWAIT FOR TTY 


eT status To ZERO 


ss 
mo 


soa BUe 


o000e4 


ahah ah ahaha a a 


OONWU£GWIfue 2 
NQOOKVOO0000 


SELSSUASHESIGUSS 


#3 
"963 


SARI SIEERME ER GRRE 
; 


(SP) XST 
' ITiS, (SP) 


wom 
The 
o- 


o—- b+ = b+ b+ db & =< 2 b = = Fs a pe ee += + b= b= = hm em Ho Pe 
™“ 
-~ 
Les) 


NN 
[od 
£ru 


321 
see 
3623 
3624 
3625 
3626 
3627 
3628 
329 
331 
3632 
xy 
3635 
3636 
3637 
3638 
3633 
3640 
3641 


LLCS LL 


BN 


CQ NQOOOOVOOCOOOOMOOVDBOOVOVO000 O20 
— he 


oe 


RRR 
£56 


LSTERR 
Veen 
pe 
#PRG1, PRG.NO 
+6 

PRG4 

PC, (RL) 


4g SEWEGE OAL 


PC 


ee 
—-D 


o-t 
—-m 


;SEVEN BIT ASCII FOR DEFAULT “A” 





E08 
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O41S20 020072 MERRPC: .ASCIZ <15)<12>/PC: / 


015016 . EVEN 
T TYPOCT 
; S pabbebsteaiubbesokbubdasassolabiosetabedietetensnsennessessnens 


-S8TTL TYPE ROUTINE 


; #ROUTINE TO TYPE re Eat 8 nares ME T TERMINATE WITH A QO BYTE. 

; #THE ROUTINE et mere! ERS AFTER A LINE FEED. 
;#NOTE!: INS. TH AS THE FILLER CHARACTER. 
ENOTES: sits CONT Al R OF PIELER CHARACTERS REQUIRED. 

; ENOTES: SFILLC CONTAI THE CHARACTER TO FILL AFTER. 


SSCALL: 
:#1) USING A TRAP INSTRUCTION 
:# TYPE , MESADR ;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 


TYPE 

H MESADR 

:#2) USING A JSR INSTRUCTION 
i MOV , (SP) ne PROCESSOR ST STATUS WORD ON THE STACK 


8 
: 


: 
ROS & 


S873 


uae 


BUS EeS RRS 


TER 
OR FILLER CHARS. ? 
sts A 


TO BE TYPED? 
IF NO--GO POP THE NULL OFF OF STACK 
TYPE A NULL 


oor UNTIL PRINTER IS READY 

ree ;LOAD CHAR TO BE TYPED INTO DATA REG. 
55 A A aE a a 

~SBTTL TTY INPUT ROUTINE 


e 
PR SPqgIBIAPSSS IEG 
“3 Ragas 


SF 


79 
ee 
01 
=e 
01 
on 
Ol 
230 01 
z3 i 
395 01 
4 Ol 
ze i 
9 Ql 
ze 
ze 01 
: 01 
BB 
OY Ol 
3705 at 
5 
3708 01 
3709 Oi 


CNUTUNUutUt 
bo 
Net tt ob -t a 
ners 

wm 


aes 





g 
: 


tANERACTER TS ON THE STACK THE TTY 


= 2 bb be 
WONO UIC 


SSS8N88 


NES 


* iby 
Tre 
Move 


OdMNOOOI0O 
Ob pe 
UNUM 
— ag 00 be 
POMS LOL 

petted oad 


OO ORECT 
“READ THE TTY 
shies tinal, ¢ BACK TO 
;  ERSERRSEREE SHEE 
jRINPUT A STRING FROM THE TTY 
s INPUT A STRING 
se BF Hf RST CHARACTER MI WILL BE ON THE STACK 
tTERNTRRTOR WILL BE A BYTE OF ALL O'S 
Ree VIN Ra + Soy fa 
ASTTYINGG. ,R3 op veut 
READ ONE CHARACTER FROM THE TTY 


Z 


FIVFVS 


CUNT 


(SP)+, (R3) 
#177, (R3) 


foro 

et 

rm 
b-2 b P 


;RESTORE R3 
;ADJUST THE STACK AND PUT ADDRESS OF THE 
; FIRST ASCII CHARACTER ON IT 


ssiiiliahadilesit 


=z) 
~4 
_ 


RETURN 
8S: Sones Ay ASCII CHAR. TO TYPE 


STTYIN: .BLKB 8. ‘RESERVE 8 BYTES FOR TTY INPUT 
55 eee SO, SD ECT A on BM hy tt B 


~SBTTL BINARY TO OCTAL (ASCII) AND TYPE 
a HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
ad NUM, -(SP) ;NUMBER TO 18 Tyren 


sCALL FOR TY 
tT N 1 TO & FOR NUMBER OF DIGITS TO TYPE 


= b+ 2b — b= 0-2 b+ & = b&b 6 = 2 bb 9 a 0 FO 
. 
sini 
comm 


OOOOOOVXNOOOOOOOVO0000000 


iy SaaS 


ee 
es 
ve 
is 
B 
ee 
L 
5 
ee 
es 
es 
fe 
: 
E 
oe 


38 
in 





FILL SWITCH 


TYPED 
OUT 


SUPPRESS. LEADING ZEROS 


YEE 


 SSTYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 
NUMBER OF DIGITS TO TYPE 


‘O= 
;SUBTRACT IT FOR MAX. ALLOWED 
‘Save IT FOR 


+ wo 
iat s ah At arte] 


ip eaugte ies et 


CALL FOR TYPEOUT 


CALL FOR T 
;NUMBER TO BE TYPED 


;M=1 OR O 


;NUMBER TO 


a1 


woe ari ah 


BSSdnsrenRPeveree Sidedddssbeowngeuns 


,» 7 (SP) 


TxRE ws 


" MOV NUM 
TYPON 


é 
" 
e 
f 
i 
= 
= 
. 
3 
3 
2 
w 
r 
: 


;*#STYPOS OR STYPOC 
#CALL 
YPOC: 
YPON: 


000001 000171 ST 
000165 


ze 


26 #8 


a Bees : f 


RARER US SESS ahaa aa ue at 
SERRE RMR CREE Rea 


pen pon bon bam bon ban bon ban bon ton ton ben bes bas bon Fas bon bon ban bon Fen ben ben Son San ben bon pun bandon bon bon ban ban hon ban den ban hend 
QOQOOQHOOOOHHAIAIBNDWOHOOHKHADHOOHHHKVMOAOM0O0000000 


BS EESSSESEAEERERSSSSSRERER DOS SDO SRE RH AMARA RRRRRRRR ARS 


II) AND TYPE 


000154 $T 


CYL €7(G2e) 1-O0CT-75 09:30 PAGE 88 
BI TO OCTAL ( 
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: 
: 


: 
a) 
i 


3821 
ee 
= 
aH 
3832 
ca 
ce 
3837 
3838 
3839 
3840 
3841 
a 
384 
3844 
ea 
3847 
3848 
3849 
3850 
3851 
3852 
3853 
3854 
3855 
3657 
3 
9 
3861 
3862 
3863 
3864 
eck 
3867 
ec 


Sass 


200200202000 


1-OCT-75 09:30 PAGE 89 
TAL (ASCII) AND TYPE 


163257 
163250 177570 


OO DO LAST DIGIT ISN’T A BLANK 
[6 LAST DIGIT 


fetioe 
sey Oe THE Fac FOR RETURNING 


3 


6S: 


aesssss 


8S: BYTE ORAGE FOR ASCII DIGIT 

° RMINATOR 4 fu TYPE ROUTINE 
SOCNT: .8 TAL DIGIT COUNTE 
SOFILL: .BYTE 0 : ZERO FILL SWITCH 
SOMODE: 0 : NUMBER OF DIGITS TO TYPE 
WErtrititictiiiiiiititttititttiiiiceiiiittrttitecitttirtice. 


-SBTTL SCOPE HANDLER ROUTINE 

; #SW14 LOOP ON TEST 
> #THE TEST NUMBER (S$TSTNM) I 
#AND THE ERROR FLAG (SERFLG 
S$SCOPE: 


S Paes EMENTE' 
) IS DISPLA 
@sSWR 


BMI SOVER H 
_geones Tet OF CODE FOR THE XOR 


wits 
$XTSTR: OR 


# 

NG ON THE “XOR™ TESTER CHANGE 
RUCTION TO A “NOP” (NOP=240) 
J#ERRVEC, -(SP) CONTENTS OF THE ERROR VECTOR 
#55, JHERRVEC OUT 


—4 
iw 
~4 


S$: TACK AFTER A TIME OUT 
if ERROR VECTOR 
SOVER’ ON THE PRESENT TEST 


##END OF CODE FOR THE XOR rest R 

3 {38 arn 

Spot NH, aaDISPLAY 

(SP) 
MT rititiiritititttitiiittitititiiiiirittiitttttititt tt itis 
.SBTTL ERROR HANDLER ROUTINE 
;#SHIS=1 HALT ON ERROR 
:#5W13=1 INHIBIT ERROR TYPEOUTS 

'#G0 TO SERRTYP ON ERROR 
SERROR: 
7§: INCB SERFLG T 


;SET THE ERROR FLAG 
; ;DON’T LET THE FLAG GO TO ZERO 
MOV STSTNM, @#DISPLAY ;DISPLAY TEST NUMBER AND ERROR FLAG 


= 23328 


és 


ssiao: | 


SOVER: 


gene 


bs] 
4 
i om) 
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ERROR R ROUTINE 


7 ;INC THE ERROR COUNT 
te) 24 ;GET ADDRESS OF ERROR INSTRUCTION 


ieraP a! R 1.3 ERROR ITEM CODE 
Br EP Phen sour 


es: ; HAL on ERROF 
rtp IF CONTINUE 
‘HALT ON ERROR! 
38: RTI * RETURN 
$3 JHHIBHHHHHBHEHHHHHHEEEHBHHHEHHHHHHHHHHHHEHHBHEHHE HAE 
.SBTTL ERROR MESSAGE TYPEOUT ROUTINE 
s#THI ROUTINE USES THE “I CONTROL BYTE” ($ TENG) TO DETERMINE WHICH 
15 19 BE REPORTED. il OBTAINS, FROM THE “ERROR TABLE” (SERRTB), 
SAND REPORTS THE APPROPRIA E INFORMATION CONCERNING THE ERROR. 


SERRTYP: 
;"CARRIAGE RETURN” & “LINE FEED” 


‘PICKUP THE ITEM INDEX 

SIF ITEM NUMBER IS ZERO, JUST 
‘TYPE THE PC OF THE ERROR 

{SAVE SERRPC FOR TYPEOUT 

100 TYPE “OCTAL ASCII(ALL DIGITS) 


sROUST THE INpex SO THAT IT WILL 
WORK FOR THE ERROR TABLE 


SCRLF 
RO, -(SP) 
RO 
DaSITEMB, RO 
1S 


g eeeas 


oO 


SRewNecnecdasaany f 
g {REPRPREZ 


Be 


: 
E 
= 
= 
i 
: 
a 


;FORM TABLE POINTER 

SPICKUP “ERROR MESSAGE” POINTER 
jet TYPEOUT IF NO POINTER 
YPE THE “ERROR ones 


S_HERE 


23) 


BOBS BE 33 
bb ee 
NOU £W-O 


DATA. HEADER” "POINTER GOES HERE 
IAGE RETURN” & “LINE FEED” 
oe “DATA Hal POINT ER 
THE DATA 


RESTORE RO 

j CARRIAGE RETURN” & “LINE FEED” 

;RETURN 

Q(RO)+, -( SP) SAVE Q(RO)+ FOR TYPEQUT 
TYPE--OCTAL ASCII(ALL DIGITS) 


S585 
orrcVMo 
agene aes 


OOO OOOO OOOOVOOKOOOOO0000000 
za 


b-= 0-4 b= b= &- = b= b= b= BP &- = & HH heh et ee 


SUnGeeNes 


BEB 
32 





JO8 
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MESSAGE TYPEOUT ROUTINE 


5 
: 


TST (RO) ; Is THERE ANOTHER NUMBER? 
1 Q 6$ BR IF NO 
1044 016042 TYPE if TWO(2) SPACES 
be0040 000 QS: “#12 47 :TWO(2) SPACES 
58 + HHHHHEEHHHEBHEHE ERERSE ELE EE RL AREER ELS ERE ASAL ELSE LHL E LSA LEDKEEE 
.SBTTL READ AN OCTAL NUMBER FROM THE TTY 


een 


O0000 


3 
5% 
fi 
- 


ICOM ORDER BITS ARE ON TOP OF THE STACK 
sHIGH ORDER BITS ARE IN SHIOCT 


; PROVIDE SPACE FOR THE 
; INPUT NUMBER 


ae 
RB 


RD EBSSIe 
~ 
Tw 
—_ 
=z 


: 
8 


GET eODRESS be ist CHARACTER 
CLEAR DATA WORD 


: 
pagagagas 


Sees 
ae 


| mel 
<= 
— 
TU 
Baa2G 


; PICKUP 15 CHARACTER 
;IF ZERO GET OUT 


: 


ae 
SBBBEBRS 
foro 


Rae 
B 
S282 


% 


o> 
™N 


; STRIP ne ASCII JUNK 
:ADD IN THIS DIGIT 


sl 
CLEAN TERMINATOR FROM STACK 
sSAVE THE RESULT 


Be bias Hi INTO Re 
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